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POLYPHASE CURRENTS FROM SINGLE ALTERNATING CURRENTS. 

We take pleasure in printing in thisissue a letter from Mr. Charles 
S. Bradley, correcting a false impression that may possibly have been 
produced in the minds of some readers by a recent comment in these 
columns. The remarks to which Mr. Bradley refers compared true 
and ‘‘ split-current” polyphased systems to the disadvantage of the 
latter, but was in no sense intended to apply to the use of the ‘ split- 
current’’ system in the field peculiarly its own—that is to say, as 
an auxiliary of the simple alternating system. As remarked in the 
letter, if a self-starting induction motor by this means can be run 
from a simple alternating circuit, a matter of a few per cent. effi- 
ciency is almost entirely negligible in view of the increased profit 
that would accrue to many hundreds of existing alternating stations 


through the addition of a day motor load. 


THE PHILADELPHIA STRIKE. 

The strike now in force of the employees of the Union Traction 
Company, of Philadelphia, adds to the significance of our remarks 
of a few weeks ago concerning the wisdom of corporations enjoy- 
The lack of 


diplomacy—to use a mild term—shown in the action of the com- 


ing public franchises in inviting public displeasure. 


pany which gave occasion to our comment, was again apparen: in 
the unfortunate dealings with the committee of citizens which 


offered their services with a view to bringing the strike to a 


close. The matter of the present strike affects other interests 
than those directly concerned, for the weak position in which the 
Traction Company has placed itself will be apt to be considered 
aside from the particular circumstances of the case, and lead to 
electric railway employees elsewhere thinking that they will simi- 
larly have the sympathy of the public in the redress of supposed 
grievances. It would seem that as soon as the present difficulties 


are settled the stockholders of the Union Traction Company 
might well turn their attention to the question whether the manage- 
ment under which so much trouble has been produced should not be 


radically overhauled. 


ELECTRICITY AT THE ATLANTA EXPOSITION. 

In another column we print an article from the pen of the engineer 
of the Atlanta Exposition, giving a complete account of the part 
played by electricity in connection with the very creditable enter- 
prise that has done so much to bring to the knowledge of the coun- 
try at large the vigorous industrial spirit which animates the New 
South. While there is nothing particularly novel about the electrical 
installation, yet it reflects great credit upon the engineers connected 
with it. To install a plant consisting of almost 12,500 incandescent, 
and 500 are, lamps, in less than 30 days is a feat probably unparal- 
leled in electrical engineering, and is the more noteworthy from 
the fact that the plans followed, as will be seen from the descrip- 
tion, provided for other than a mere perfunctory installation, roughly 
thrown together. All will agree with Mr. Foster that the cus- 
tom of leaving to the last moment the matter of provision for the 
like 


a thoroughly bad one, but, we fear, in view of the very efficient 


engineering features of expositions the present one, is 
manner in which engineers extricate themselves from the conse- 
quent difficulties, that there is little promise of reformation in this 
respect. As will be seen from the Views accompanying the article, 
night decorations are one of the features of the Atlanta show, 


where they are carried to a greater length than at any previous 
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exposition. The great growth in this branch of electrical art—for so 
it may be called—is illustrated in another article in this issue, and 
at present it is not difficult to imagine the extent of the part it will 
play in future expositions. Itis quite probable that in the future all 
of the main buildings will be outlined in light, and purely decorative 
lighting features scattered everywhere about the grounds. Asa conse- 
quence of the superior attractions of the night that will follow from 
this, exhibitors will avail themselves of the electric light to attract 
attention to their wares, and the interior of the buildings will thus 
present a spectacle whose magnificence can be imagined if we sup- 
pose the electrical decorations and signs of New York Christmas- 
tide multiplied many hundred-fold, and assembled within the com- 


pass of several large buildings. 


THE INVENTION OF THE ELECTROMAGNETIC TELEGRAPH. 

In our issue of last week the series of articles on ‘‘ The Invention 
of the Electromagnetic Telegraph” was brought to a close, thus com- 
pleting what may be truly considered one of the most valuable con- 
tributions yet made to the history of a great subject. What conclu- 
sion may be drawn from the discussion depends entirely upon what 
meaning is given to the word ‘‘ invention,” as used by the various 
writers. To the reader of the series it is needless to say that it has 
been employed in a number of senses, which necessarily follows 
from the wide scope of Morse’s activity, and the many elements con- 
tained in the telegraph. The title of the series is in itself somewhat 
of a misnomer, as the claim for Morse of the broad title of ‘‘ The 
forms, directly or impliedly, no 
The 


in fact, include the conception of the idea of 


Father of the Telegraph”’ 


small part of the discussion. various matters considered, 
the transmission 
of intelligence by electricity, the invention of the first practical 
apparatus for the accomplishment of the idea, and the relative credit 
to be assigned for the various elements entering into that apparatus, 
aside from its special mechanism. Taking up the latter point first, 
it would seem to have been somewhat needlessly introduced, for if 
special credit is conceded in one instance, it can be claimed in end- 
less succession in others. Claims for participation in the invention 
of the telegraph based merely upon the inclusion of the electro- 
magnet as one of its parts, are not stronger than would be similar 
claims for the primary battery also employed by Morse. As credit 
for the battery would have to be apportioned to all who had part in 
its development, from Volta onward, so would that due on account of 
the electromagnet have to be divided with Sturgeon, and in the 
same category would come other elements of the apparatus. Sec- 
ondly, as to the priority of conception of the idea of the transmis- 
electricity, it is scarcely necessary to 


sion of intelligence by 


consider at length the claims made for Morse in this con- 


nection. Herr Petsch quotes Wheatstone as saying in 1838, that he 
had then gathered the names of 62 claimants to the invention of the 
electromagnetic telegraph. Leaving aside, however, the numerous 
early speculations on the subject, it is to be noted that Sommering, in 
1809, actually constructed an electric telegraph, thoughan utterly im- 
practicable one ; Ampere, in 1820, and Schilling before 1832, proposed 
definite forms of electromagnetic telegraphs, though impracticable of 
execution ; in 1831 Henry in America, and a year later, Gauss and 
Weber in Germany, had in operation electromagnetic sound tele- 
graphs that did not differ in fundamental principle from that in use 
to-day, though, as devised, impracticable of commercial application. 
The claims of Morse date from the year of the latter experiments, 
but it was not until four years later that his ideas took definite 
shape, which was also the same year in which Cooke took the 
Schilling telegraph to England in order to develop it. In 1840 the 
Cooke and Wheatstone telegraph was first operated, and is to-day 
largely used in Great Britain. The Morse telegraph was first com- 
mercially operated in 1844, and is the telegraph of to-day, though in 
a modified form and with what the inventor perhaps considered its 


most important feature omitted—the writing mechanism. We now 
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come to the most difficult question involved in the discussion—the 
invention of the apparatus itself. That the main principles of the 
electromagnetic writing telegraph as completed were the conception 
of Morse alone, cannot, we believe, be denied, and of the three men who 
assisted in making it commercially practicable,two—Henry and Gale— 
never claimed to have rendered any inventive assistance, their services 
having consisted in giving advice with respect to scientific details 
having no connection with the system considered as an invention. 


The claims for Alfred Vail, are, however, of a different character, 


relating, as they do, to the invention of the dot-and-dash 
alphabet, and the design in great part. of the opera- 
tive details of the apparatus as_ finally commercially 


perfected. As tothe claim with respect to the former, it was bit- 


terly repudiated by Morse. Morse’s unquestioned prior invention of 
an ingenious sign code for the same purpose is presumptive evidence 
in his favor ; the alphabet was patented in Morse’s name, and in a 
book written by Vail several sentences occur which, unless a most 
improbable construction is placed upon their meaning, specifically 
indicate Morse as the inventor, and with no qualification implying 
that the writer had any share in the invention. The only inde- 
pendent evidence against this is the testimony of one person, and 
rests upon his recollection a half century latter of what occurred 
when he was a lad of fifteen. As to the part played by Vail with 
respect to the mechanical details of the perfected apparatus, the 
great changes introduced after he became connected withthe matter 
in 1837, together with what is known to have been his skill in 
mechanism and the acknowledgment by Morse himself of valuable 
aid received, all indicate that no small measure of the successful ex- 
It is possible that if Vail 


had not been called in, the Morse telegraph might not have been per- 


ecution of the apparatus was due to him. 


fected in time to win the honor of having played the leading part in 
converting the world to telegraphy, and perhaps might even have 
been perfected independently of Morse. Giving to Alfred Vail the 
largest possible meed of credit does not, however, detract from the 
honor of Morse as the inventor of the essential features of the system, 
for were credit forall the details, including the dry stylus, accorded. 
to Vail, Morse would yet occupy a similar position with respect to 
electromagnetic telegraphy that Bell does to telephony, though, of 
course, with no such exclusive claims for originality. Even if the 
credit due to Morse for the invention of the system of telegraphy 
with which his name is associated were restricted to the minimum 
fixed by those who oppose the claims made for him, he would yet 
stand out the greatest figure in the pages of telegraphic history, 
and, it may be added, though perhaps foreign to the present subject, 
always remain one of the most inspiring examples of indomitable 
perseverance in the championship of an idea that America has yet 


produced. 


rir. A. P. Trotter. 


Mr. A. P. Trotter, B. A., M. Inst. E. E., formerly editor of the 
London £/ectrican, has been appointed Government Electrician and 
Inspector to the colony of the Cape of Good Hope, and will take up 
his duties there early in the new year. 


Right-of-Way Damages. 


In the Superior Court of Hartford, Conn., Judge Ralph Wheeler 
last week handed down a decision in which he says that a real estate 
owner claiming damages against a trolley company must prove 
unreasonable occupation of land by such corporation, and must prove 
also for himself special and not general damages, Should this case 
be appealed it will raise in the Supreme Court of the State the whole 
question of the right of adjacent landowners to compensation from 
trolley companies. The same question is to be raised soon in the 
Superior Court of New Haven in a case of the New Haven Steam 
Railway Company against the Fairhaven & Westville Trolley 
Company, but Judge Wheeler's decision apparently anticipates it, 
and is the first ruling on the subject in a lower court of the State. 
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The Buffalo-Niagara Franchise. 








Mayor Jewett on Dec. 16 signed the long-delayed franchise 
governing the introduction of electric power from Niagara within the 
corporate limits of the city of Buffalo. 

The first of the 15 sections of the franchise provides for super- 
vision of the installation of lines, conduits, etc., by the Board of 
Public Works. 

The second section directs that all poles erected and conduits 
laid by the company to which the franchise is granted, excepting 
lateral lines extending not more than 2000 feet from a mainline of 
transmission, shall be of such a size and capacity to afford sufficient 
and suitable facilities for at least one other company, such space 
and facilities to be equal to the requirements of the company re- 
ceiving the grant, and not be used by that company for a period of 
ten years after its acceptance of the present grant. The city shall 
have the right during these ten years to use such additional space or any 
part thereof, for any public purpose from which it shall not receive a 
revenue, free of charge, and having commenced such use may con- 
tinue upon the same terms for the whole period of the grant. The 
city may of itself use, or authorize another company to use, the 
additional space and facilities for other than public purposes upon 
paying a just proportionate part of the cost of construction, and of 
altering and repairing the same, together with 6 per cent. interest 
upon such proportionate part from the time of the investment by the 
Provision is made for arbi- 
The applica- 


company receiving the present grant. 
trators in case of a dispute as to the above payments. 
tion of this proviso extends only over the first period of ten years of 
the grant, after which time the company receiving the grant may 
use the additional space and facilities itself if not availed of as 
above provided. The section also provides that the poles or con- 
duits shall have sufficient additional capacity for certain wires for 
the city fire and police telegraph. 

Section 3 requires that work be done under the supervision, and 
subject to the approval of, the Board of Public Works, which has 
authority to restore street openings at the expense of the company, 
in case a condition exists dangerous to life or property. The next 
section requires the adoption of such alterations in lines and conduits 
as at any time in the future may be demonstrated necessary for the 
better protection of life and property. 

Sections 5, 6 and 7 provide, respectively, for putting underground 
overhead wires, by order of the Common Council ; for the use of the 
poles and conduits of present companies upon the payment of a just 
compensation therefor, and for making such changes in position of 
poles or conduits as may at any time be made necessary by city 
improvements. 

Section 8 requires the company to supply current to all persons or 
corporations desiring the same, situated along its main lines of 
transmission or within 2000 feet thereof, upon complying with suita- 
ble regulations, for which a greater proportionate price shall not be 
asked than is charged to other consumers in the same city for the 
same ora less quantity of electricity supplied at the same or a greater 
distance from its distributing station; and a higher rate shall not be 
charged than the company receives from other consumers at other 
points from its Niagara Falls power-house, under the same condi- 
tions as noted above. Whenever the company receives applications 
for power aggregating 1000 hp, to be furnished within a radius of 
half a mile from any part of the city, the Common Council may 
order the company to extend its line to supply the current required. 

Section 9 provides that the company shall pay into the treasury of 
the city of Buffalo, 2% per cent. of its gross receipts from electricity 
sold under the terms of the present franchise. Section 1o provides 
that the company shall. be prepared to supply 10,000 horse-power to 
consumers within the city on or before June 1, 1897, and shall be 
prepared to furnish 10,000 horse-power additional within each succes- 
sive year thereafter for four years, or as far as the demand may 
require. The succeeding section places the duration of the grant at 
36 years from the date of its acceptance, and provides that at the 
expiration of 18 years, there shall be a readjustment by arbitration, 
of the percentage to be paid by the company to the city. 

Section 12 provides that the grant shall not be transferable or as- 
signable without the consent of the Common Council, and that the 
company receiving the grant shall not consolidate or merge with any 
other company, or enter into any agreement to prevent competition or 
the reduction in the price of electricity without such consent. It is 
agreed, however, that upon an application made within six months 
after the acceptance of the grant, consent may be given for its transfer 
to a local company organized tocarry out its provisions. Section 13 
requires the filing of a bond to reimburse the city for any expense in- 
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curred to it through digging up streets, loss of life, etc. The two 
final sections relate to the manner of revocation of the grant and of 


its acceptance. 


The American Institute of Electrical Engineers. 


For the first time in some years the regular December meeting of 
the American Institute of Electrical Engineers was omitted, owing 
to there being no paper to bring before the Institute. 

At the regular meeting of the Council of the Institute last Wednes- 
day, among other business transacted was the reorganization of the 
Committee on Papers, Meetings and Editing, and the appointment 
of a committee consisting of Messrs. W. B. Van Zize (chairman), H. 
S. Carhart, W. F. C. Hasson, A. S. Hibbard, C. T. Hutchinson, T. 
C. Martin and Townsend Wolcott, to consider the question of the 
incorporation of the Institute, and report any revision of the consti- 
tution that might be necessary or desirable. 

The following associate members were transferred to full member- 
ship, their applications having been approved by the Board of 
Examiners: 

Messrs. George Stephens, Peterboro, Ont. ; George White- 
Fraser, Toronto, Ont.; Alexander Dow, Detroit, Mich.; Samuel G. 
Neiler, Chicago, Ill.; L. Knowles Perot, Phoenixville, Pa.; John 
Balch Blood, Schenectady, N. Y.; Franklin Sheble, Philadelphia, 
Pa.; William H. Freedman, New York City; Andrew L. Riker, 
Brooklyn, N. Y., and John A. McCrossan, Rat Portage, Ont. 





The Philadelphia Electric Railway Strike. 


A general order from the Amalgamated Association of Street 
Railway Employees was the immediate cause of a strike of the 
motormen and conductors of the Union Traction Company of Phila- 
deiphia, which has almost completely blocked passenger traffic in that 
city. 

The strike went into effect at 4.20 Tuesday morning, Dec. 17, and 
the first few days the strikers were inclined to be riotous. A certain 
disreputable element, which is always looking for trouble, was most 
prominent in the work of destruction. The usual methods of piling 
obstructions on the track, packing switches, stoning and derailing 
cars, were resorted to. On Tuesday the police were practically pow- 
erless. On Wednesday, however, more decisive steps were taken, 
and the cars proceeded with less molestation, but under a strong 
That the striking employees, as a body, did not desire vio- 
instances conductors and 


guard. 
lence, was plainly shown. In 
motormen in uniform rushed into the riot and endeavored to stop the 
destruction which, they complained, seriously injured their cause. 
As the strike proceeded the rioting grew steadily less. 

The Union Traction Company had previously made itself intensely 
disliked through abolishing free transfers, and almost every third 
man on the street openly showed his sympathy with the strikers by 
wearing a placard indicating their intention to walk rather than 
Public sympathy was with the strikers 


several 


patronize the Union cars. 
throughout, and the fact that they refrained from violence strength- 
ened their cause. 
The demands made by the employees were substantially as follows: 
First: Ten consecutive hours shall constitute a day’s work, for 
Second: All care shall be taken to provide 
(This refers particularly to 


which $2 shall be paid. 
for the physical comfort of motormen. 
vestibules.) Third: Duty on sweepers, snow-plows, and trippers 
shall be considered special work, for which extra compensation shall 
be paid. Fourth: No employee shall be discharged for his connec- 
tion with any labor organization and those recently discharged by 
reason of such affiliation shall be reinstated. 

The loss in wages to the strikers is from $9,000 to $10,000 per day ; 
in #eceipts to the company, about $30,000 perday. The carsare said 
to be damaged by rioters to the extent of $10,000, which the city will 
have to pay. 

At 1:30 Friday morning the strike was declared off. ‘The Chris- 
tian League, a society anxious for peace, and several prominent 
merchants, among them John Wanamaker, on the strength of a ver- 
bal assertion of one of the officials of the road that the company was 
willing to take back its men and arbitrate, formed a committee and 
called on the strikers, saying that they were deputed to arrange mat- 
ters. The strike was, therefore, declared off by the employees, but 
upon some of them proceeding to the car barns torecommence work, 
it was discovered that the company repudiated the assurances given 
as above noted, and the strike was at once renewed with increased 
vigor. No attempts were made to run cars on Sunday. 

The strikers are adopting remarkably intelligent tactics. 
have combined with the merchants and are running teams of every 
description to transport passengers. Five cents is charged, the pro- 


They 
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ceeds going to the support of the strike, and public opinion being 
with the strikers, the teams are heavily patronized. The affair has 
developed into a combined strike of employees and boycott of the 
public, which apparently the Union Traction Company will find very 
difficult to overcome. Of the 4500 striking men, the Union Traction 
Company declares its willingness to take back 3500, the places of the 
other 1000 having already been filled. 


Crompton-D’Arsonval Galvanometer. 


The current issues of several of our English contemporaries illus- 
trate a new form of the D’Arsonval galvanometer, due to Mr. R. E. 
Crompton, the accompanying illustrations of which we borrow from 
the Electrician and the Electrical Engineer. 

The permanent magnets are of the horseshoe type, built up of four 
laminations which are secured to the base by the clamping-bolts. 
Referring to Fig. 1, the bolts are hollowed out to receive a circular 
coil, A, and a circular core, C, helps to reduce the resistance of the 
magnetic circuit. The leveling screws are of a somewhat novel 
type. They consist of ebonite-headed screws, the ebonite being 
cone-shaped and stepped to prevent surface leakage. 

The connecting wires are brought to the two terminals in the front 
of the instrument, and the circuit is taken thence to the bifilar 
attachment by a lead running up inside the central pillar. The 
details of the bifilar attachment at the top of the central pillar are 
given in Fig. 2. The attachment takes the form of two conical pins, 
P P, revolving in pillars, ff, which are diametrically placed upon 
an ebonite sleeve, /, having a rim with milled surface, and free to 
turn in the collar of the projecting arm, A, cast upon the main 
sleeve, S, encircling the cap, C, of the pillar. The sleeve, 5, is free 
to revolve around the cap, and when properly adjusted is fixed at 
the side by the set screw, s,; the cap itself is capable of being raised 
and lowered by the milled nut, VV, shown at the top, and is prevented 
from turning by a set pin working ina slot in the pillar. The sus- 
pension wires, which are of phosphor-bronze, are secured to the pins 
by being passed through holes and plugged. 

The sensibility and period of the instrument is altered by means 
of the device shown at Ain Fig. 2, and also in Fig 1. This con- 
sists of a thin slip of insulating material, which is carried by an arm 
attached toa sleeve which is free to move vertically or radially on 
the central pillar, and which is fixed, when properly set, by a screw 


at the side. Using the full sensibility of the galvanometer, this slip 
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Fic. 1.- 
would lie parallel with the bifilar suspension; by setting the slip at 
right angles to the bifilar suspension, and raising or lowering the 
sleeve, both sensibility and period may be adjusted to requirements. 

The coil is of the ring type. It is wound upon a wood former, 
which is subsequently removed, and is suspended by means of two 
metallic loops at the front and back to two hooks attached to the sus- 
pension under the mirror. The movement of the coil is limited by 
means of undercut washers moved up by nuts. 
the springs, and by adjusting the nut any desired limit can be given 


The washers bend 
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to the movement of the coil. These washers and springs can be seen 
in the plan in Fig. r. 

The terminals are insulated by insulating collars and discs from 
the base, and are connected by leads running up the centre of pillar 
to the bifilar attachment. The whole is protected from injury by 
the brass guard shown, which has a portion cut away in front of the 
mirror. A sheet of pure plate glass is placed there in order to obtain 
a well-defined image. A portion even of this glass screen is in some 
instances cut away, and a disc of microscopic film glass, about one- 


OT 


4 iy 
Wi?) 


MOSS 


SS 
' Uddddldddddddddeddde 


ce 


SS 
Ny 


‘e 
' 
\< 





Fic. 2.—CrRomMPpTon-D’ ARSONVAL GALVANOMETER. 


hundredth of an inch thick, cemented over the opening. The whole 
is surmounted by a French glass shade. 

When the instrument is adjusted for maximum sensibility, one- 
millionth of a volt will produce a centimetre deflection cn a scale 200 
em from the instrument. This voltage is obtained by placing one- 
hundredth of an ohm in series with 20,000 ohms across an accumu- 
lator and attaching the galvanometer leads to the two ends of the 
small resistance. 


Journalism. 


Nearly two months ago, Nov. 2, we published in our Digest an 
abstract of a German article on ‘ Production of Pure Zinc,” by 
Messrs. Mylius and Fromm. Our abstract was reprinted word for 
word in a London electrical contemporary without acknowledgment, 
although, to the justice of the editor of that journal, we are pleased 
to be able to add that it was not with his knowledge or consent that 
credit was not given us. But the amusing feature is that an Ameri 
can electrical contemporary of Dec. 18 now reprints this same 
abstract word for word from this English journal and gives it credit 
for it. Weare glad to see that the abstract was appreciated and 
found so interesting, but we would suggest to our American con- 
temporary that it could have obtained the matter from our columns 
nearly six wecks sooner without waiting until it had traveled the ocean 
three times. ‘This is not the first time that it has occurred, and we 
would suggest to this contemporary that if it wants foreign abstracts 
promptly it will generally find them in our Digest. In still another 
instance, an American electrical journal printed in its issue of Dec. 
15 an abstract of a signed article that appeared in our issue of Nov. 9, 
credit, however, being given to an English contemporary which had 
reprinted it. 


The ** Motor’’ Company. 


An electrical company has been formed in Switzerland and named 
the ‘‘ Motor,” whose object is to conduct a financial business of all 
sorts, as far as concerns the procurement of concessions, the con- 
struction, operation, reconstruction of installations, the exploitation 
of processes in electro-technics and electro-chemistry, both in Switz- 
erland and abroad. The company, which will work in co-operation 
with Messrs. Brown, Boveri & Co., of Baden, Switzerland, has a 
capital of 3,000,000 francs, of which 600,000 are paid in. 
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Christmas Electrical Decorations. 





HRISTMAS electrical effects 


for and an accepted part of 
the regular holiday display. 
Last year we told of a few 
leading devices which were 
displayed in New York City. 
This year the display is even 
more elaborate. The shop- 
ping district is fairly ablaze 
at night with incandescent 
lamp effects. Up and down 
the avenues and along the 
streets the spectacle presents 
itself in ever varying form. 
There is always something 
new to be seen—always some 
crowd to be found gazing at 
some especially attractive 
development in decorative lighting. The rise of the department 
store has given wonderful opportunity to the genius of makeshift 
installations, but this only adds to the general result. Incongruous 
‘some of them are, and of these we shall speak, but human nature 
likes incongruity, and hence the displays, which are the most absurd, 
as far as truthfulness to nature is concerned, have scored the great- 





est success. 

Of course, all the traditional elements which have entered into 
Christmas celebrations in past ages have been used this year, how- 
ever modernized they may have become. The Christmas tree is 
being shown, decked from crown to base wita electric lights. Santa 
Claus, St. Nicholas, or Kris Kringle, has veritably blazed forth this 
year, loaded down with a stock of incandescent lamps of all shapes, 
colors and sizes. Not even his reindeer are exempt, nor the once 
darkened chimney. 

One of the most elaborate exhibitions of the year is the immense 
Christmas tree in the rotunda of Hilton, Hughes & Co.’s department 
store on Broadway. It is 50 feet high and reaches far up into the 
rotunda of the building, where it can be viewed in its entirety from 
the tiers of floors or galleries which surround it. Above the tree, as 
though it were an immense cap ready to be placed upon it, 
is an evergreen bell, and above this is a great star of ever- 
The tree and its head pieces have 1650 sixteen 


greens. can- 
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‘CHRISTMAS IN THE OLp Country.” 


dle-power frosted lamps strung upon them. The lamps are 
interspersed among the branches in all directions. They follow the 
outline of the bell andthe star. In addition, the tree is covered with 
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toys, which have been selected particularly because of their fitness 
for enhancing the lighting effect. The result isan extremely bril- 
liant effect. ‘The numberless lights in the store itself set off the tree 
by being in the near vicinity. There is, however, nothing very sin- 
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ELECTRICAL CHRISTMAS TREE. 


gular in the equipment of the tree. The wiring is done in a very 
simple manner. Each limb supports a circuit or section with to 
lights ineach. ‘lhe wires lead into the trunk of the tree, and so on 
down to the base, where they branch away to 
plug cut-outs. Each limb is controlled by a sep- 
arate switch, but there is one main switch at the 
base, and one lonely workman sits watching it 
while the tree is lighted in case of accident. Ht 
was well that such a precaution was taken, for an 
accident did occur. The upper portion of the 
tree toppled and fell, smashing about 600 of the 
lamps. The watchman, however, had the current 
cut off before any damage could arise from the 
accident. The tree, which will be allowed to 
stand until Jan. 1, was planned by Mr. C. N. 
Hart, electrician to Hilton, Hughes & Co. 

The most elabcrate window display wherein 
electric lamps play an important part is the one 
made by H. C. F. Koch & Co., of 125th Street. 
It is called ‘‘ Christmas in the Old Country,” and 
it has the unique distinction of being the most 
paradoxical display of the year. Imagine an old 
English baronial castle with rows of miniature 
incandescent lamps around each window and tur- 
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ret; in which an inanimate wedding ceremony is 
taking place, and in which live in happy incon- 
gruity two guinea pigs, two English robbins and 
26 birds of various shapes, colors and kinds. 
Imagine also in another wing of the said baronial 
castle, a Christmas tree celebration, at which 
guests are constantly arriving in toy wagons, 
although they may be said to endanger their 
lives in so doing, because of the caprices of an 
asbestos snow-storm, which has been imported directly from Paris 
for the occasion. Still further imagine a beautiful fountain, which 
in spite of the severity of the weather refuses to freeze up, and you 
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have something of an idea of the display which is to be seen in the 
windows of H. C. F. Koch & Co. 

As intimated above, this show is a distinct success. The paradox- 
ical element in its make-up seems to take with the crowd, and, in 
consequence, standing room at the window is constantly at a pre- 
mium. The electrical equipment of the show consists of 150 3-cp 
lamps arranged, as stated above, around the windows, and in 
other nooks and crannies of the baronial castle. The lamps are 
Jaeger patterns, and are in series of eight with half an ampere of 
current to each series. They are the product of the Empire Lamp 
Works, and were made especially for the exhibit. 
While these lamps constitute the electrical decora- 
tive features of the show, the affair is generally 
lighted by rows of 16-cp lamps on the ceiling of the 
window. This is the regular lighting equipment 
of the window. 
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This firm has erected another Christmas decorative electrical 
feature, which greets the sight of its patrons as they come in the 
door of the store. It consists of two large shields, on each of which 
is painted a Christmas scene, and each of which is surmounted by 
an American eagle, with wings spread. Each shield is surrounded 
by about 4o incandescent lamps. 

Cosmopolitan Eighth Avenue 


also has its quota of electrical 
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MARIONETTE THEATRE. 


Christmas effects. 
nary 
effects. 
store of McPartland & O'Flaherty, 


Eighth Avenue is a well-lighted street on ordi- 
occasions. Just now it has more than its share of startling 
Chief among the displays is that in front of the department 
near Fortieth Street. High up 
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above the main door a staging has been erected. It is a box-like 
arrangement, with a glass front. Inside of it a series of living pic- 
tures are shown, illustrating that much bethumbed juvenile Christmas 
book, the opening lines of which, well-known in all English-speaking 
countries, are to the effect that 


’T was the night before Christmas, when all through the house, 
Not a creature was stirring, not even a mouse. 


The affair is a panoramic show and has the usual preponderance 
of head-shakings and wise jooks on the part of'a youthful Santa 
Claus, who endeavors to amuse the children, youthful and aged, as 
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“Livinc Pictures.” 


he impersonates the patron saint in the book. The electrical end of 
the affair consists of rows of specially erected incandescent lamps 
both inside and outside of the small theatre. Evergreens strung all 
around the affair help to add something of Christmas cheer, 

But we must go to Brooklyn if we would be thoroughly entertained 
by a Christmas stage performance. In the toy department of Abra- 
ham & Straus is a marionette show which is truly unique in its way. 
The stage on which the performance is shown is 12 
feet wide, 6 feet deep and 8 feet high. A minstrel 
performance is being carried on. The inanimate 
minstrels are three feet high. The interlocutor occu- 
pies as usual the centre chair, and six gorgeously 
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ELECTRICAL WINDMILL. 


arrayed tambourine and bone men sit on each side of him. 
ate the legs, arms, heads, eyes, and mouths of the figures. 
of motion comes from a shaft attached toan Edison motor. 
is very realistic, 


Wires oper- 
The source 

The affair 
The figures move to the sound of music which 
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emanates from beneath the stage where real colored men are 
stationed with banjos and tambourines. The stage, however, is 
lighted precisely in the manner of a real theatre. There are foot- 
lights, borders and bunches, all operated from a little switchboard 
at the side of the stage. Sixteen-cp lamps are used. There are 1o 
footlights and 1o border lights, besides other lights in various parts 
of the apparatus. The affair was conceived by Mr. Katz, of Abra- 
ham & Straus, who had the marionettes built for the purpose in 
-aris. It was built by Samuel R. Boucher, Jr., of Brooklyn, N. Y. 
The current is supplied from the local plant. 

Back in New York again, we find that the shoe store of A. J. Cam- 
meyer has partaken somewhat of the spirit of Christmas cheer. An 
electrically-lighted windmill, the arms of which are studded with 
incandescent lamps, is on temporary exhibition in the main window. 
The affair is 5 feet high. The sails are 4 feet long. The lamps are 
one cp and there are 300 of them. When the sails revolve, which 
they do under the influence of a small motor stationed inside, red 
and white lamps, equally divided over the sails, are alternately 
thrown into circuit at each quarter revolution of the sails. The wind- 
mill is covered with snow and there are lamps inside the building 
which shine through the windows and ‘produce a very vivid effect. 
This firm also has erected a new sign on the corner of the building 
composed of 650 8-cp lamps which tell the public that ‘‘Cam 
meyer stamped on a shoe means standard of merit.” 

Across the street from Cammeyer’s the waving electrical flag of 
H. O'Neil & Co. shines brightly at night. It was fully de- 
scribed in Tur ELectricaL Wor LD last week, and hence it needs 
no further mention here except to chronicle the fact that it added to 
the general display. 

We must not forget to mention the arms, or rather the crest, of 
Messrs. Ehrich Bros. The device consists of a lion rampant beside 
ared shield, with the monogram of the firm on the shield. The affair 
is studded with 200 16-cp frosted incandescent lamps. It occupies a 
conspicuous position on the front of the building. Ehrich Bros. 
also have a sign beneath this shield, on which their name is made to 
blaze out from incandescent lamps. The coat-of-arms was designed 
by Mr. L. W. Seavey, and the installation was made by the Klein 
Interior Decoration Company. 

Brill Bros., at Sixth Avenuetand Forty-second Street, have a 
Christmas scene onexhibition. It is a windmill, snow-covered, and 
standing in the midst of a mass of toys. The whole is inclosed in a 
frame of incandescent lamps. 

In house decorations there are many devices. The one in front of 
L. Mannes & Co.’s_ store in Brooklyn is worthy of mention. 
Twenty rows of evergreen extend in rays from a central point on the 
building down over the sidewalk, forming a canopy. Each row car- 
ries ten 16-cp lamps of various colors—blue, green, amber, red and 
white. The arrangement is very attractive. 

In the Tenderloin all is brilliancy. The unparalleled view north 
and south from the Thirty-third Street elevated station has often 
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A BROOKLYN STORE PORTAL. 


been commented upon even on ordinary occasions. Just now the 
spectacle is indeed well worth seeing. All of the theatres which line 
Broadway at this point have their usual electric signs in nightly oper- 
ation, and many of them have erected special bits strictly in touch 
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with the spirit of the time. Perhaps the prettiest of them all is the 
group of lamps in front of the Herald Square Theatre, formed in a 
legend, which states that the ‘‘ Heart of Maryland” is being per- 
formed there. The name of the play is shown in white 16-cp lamps, 
but surrounding it is an immense heart composed of ruby lamps of 
the same candle-power. 

Of the private institutions Thorley, the florest, undoubtedly has 
the prettiest show. Flowers make perforce a handsome background 





A SIXTH AVENUE CREST. 


for electrical decoration, but in this case the gcncral effect has been 
aided by the artistic quality of the general design. Thorley’s name 
in frosted incandescent is ‘‘ written” in Spencerian characters above 
the doorway. For the Christmas season, however, the florist has 
placed in his window a Christmas dinner-table set according to his 
own design. The roof of the window is hung with ferns, and 
through the ferns sparkle miniature ruby incandescent lamps. The 
window otherwise is framed with 16-cp frosted globes, so that the 
electrical equipment is complete. But it is in its entirety that the 
window must be viewed. The ferns, the opalescent globes, the 
damask, the parti-colored glasses, etc., make altogether a spectacle 
that is to be admired and enjoyed. 

Near by to Thorley’s the words ‘‘ Waverley Bicycles” shine out 
from {a roof-top in 32-cp incandescent lamps. Further up _ the 
street the enterprise of the clothiers, Smith, Gray & Co., is made 
manifest by their electrical display. The store is on a corner, and in 
the window is a tall column which is used asa support for the second 
story of the building. Around this column has been entwined brass 
electroliers containing an assortment of colored globes. This with 
the regular electric equipment makes a bright display. On the out- 
side of the building, however, the words, ‘‘ Smith, Gray & Co.” shine 
out from very small opalescent lamp globes. Loftus, the tailor, also 
has a colored lamp display and so have others of minor impor- 
tance. In fact, electrical decoration seems to have been the order 
of the hour this Christmas. 


An Interesting Lantern-Slide Experiment. 


At arecent informal lecture at the Engineers’ Club of Philadelphia, 
Dr. Henry Leffmann showed, among other interesting experiments, 
one which was particularly striking and instructive. A small tank- 
slide was filled with a solution of sulphate of sodium, colored with 
an infusion of purple cabbage. It was divided into two compart- 
ments by an insulating diaphragm extending down to near the bot- 
tom, thus forming two cells, having a connection at the bottom; each 
of these contained an electrode of platinum. On passing the cur- 
rent, sulphuric acid was formed at one pole and sodium hydrate at 
the other, the former coloring the solution in its compartment a 
bright pink or red, and the latter coloring that in its compartment a 
bright green. With a diaphragm reaching nearly to the bottom, the 
two solutions can be kept from mixing for quite a while. The purple 
cabbage solution has the advantage over litmus and other similar 
coloring matters, that it changes color at both poles, and the colors 
are very decided. 
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Electricity at the Atlanta Exposition. 


BY CHARLES F. FOSTER. 

| N designing an electrical service plant 
for an exposition, the problems pre- 
sented to the engineer having such 
work in charge, are different entirely 
from those met with in ordinary every- 
day practice. 

In the first place, although the pro- 
jectors of such enterprises usually 
take up the consideration of the mat- 
ter of the service plant at a sufficiently 
early date, yet such labor and thought 
as they may put upon it are usually, to 
a large extent thrown away, for the 
reason that it is not directed along the proper lines and is not spent 
with a definite end or plan in view. 

Then the selection of an engineer is frequently deferred to a much 
later date, thus necessitating, to some extent at least, hurried study 
of the conditions and site ; quick decision of important details, really 
worthy of careful and extended study ; the hurried building of a 
large plant, with its invariable consequences of heavy cost due to 
enormous amounts of overtime and a market drained of necessary 
material; and, finally, a re-consideration and revision of some of the 
details of the scheme—most of which troubles and annoyances could 
have been avoided had earlier selection of an engineer been made. 

Furthermore, the changes and growths in requirements at differ- 
ent and often unexpected points change the conditions, after the 
arrangement has been designed, to such a degree as to entirely dis- 
count any allowances which have been made and necessitate a re-ar- 
rangement, and frequently a re-assignment, of circuits at the last 





moment. 

Again, the machinery used is seldom purchased, being nearly 
always either rented or loaned, each manufacturer furnishing such 
particular size and type as may best represent his particular views as 
to what constitutes the best machine of his make. It results from 
these conditions that the engineer, after the machinery has been 
secured, finds at his disposal an aggregation of machines of widely 
differing sizes, capacities and voltages. These conditions are all com- 
plicated, the arrangement of the machine and circuits render the con- 
struction of the latter much more expensive, and to a great degree 
reduce the flexibility and interchangeability of the differeat portions 
of the system. 

Coming so soon after the World’s Fair at Chicago, the writer has 
met with great difficulty in getting machinery at all for the Atlanta 
service plant, and it was only after determined and long-continued 
efforts on the partof all concerned that sufficient machinery was 
secured on such terms as the Exposition Company could accept, and 
this result was only finally accomplished late in August, less than 30 
days previous to the opening day. 

As will be noticed on the accompanying view of the grounds, the 
main buillings are grouped in an irregular circle, with the Grand 
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Plaza in the middle, and the twin lakes at the lower end. The 
ground rises toward the north from in front of Machinery Build- 
ing, to the south front of Government Building, and from the Plaza 
east and west. The result of this arrangemert is that from nearly 
any point within the circle the entire illumination can be seen, so 
that the lighting of the grounds and buildings appears to the very 
best advantage. 

The general scheme of operation for the Exposition which was 





CHARLES F, Foster, 
Engineer, Department of Machinery and Electricity. 


finally adopted, contemplated closing all the main buildings at night - 
fall, excepting Art, Electricity and Machinery. This rendered it 
unnecessary to provide any current inside the remaining buildings at 
that needed for patrol lamps, and for enough 
The closing of most of 


night, excepting 
extra lamps to bring the windows to a glow. 
the exhibit buildings rendered it desirable to make the exterior illumi- 
nation as attractive as possible, and it was, therefore, determined 
to work on this line, and to add some extra features of special merit. 
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Considerations of economy made it impossible to place the lamps, 
either arc or incandescent, in such close proximity as has been done 
in previous illuminations, yet for the illumination of the buildings 
the character of the architecture employed has made it possible to 
deviate from the method heretofore used of simply following the 
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There were installed, and are in use, arc lamps as follows: 


For patrol or all-night circuits............. ionectensede eesesess 116 2000-cp lamps 
For evening circuits inside buildings.............. paun cess coe 3397 ce oe 
For evening circuits outside on grounds.............eeeseeeee 222 * ” 


To further illustrate the varied character of the outside decora- 
tive lighting we include a night view of Transporta- 
tion Buildings. 

For special features there was probably the largest 
and most elaborate electric fountain ever constructed. 
The fountain was designed by Mr. Luther Stieringer, 
E. E., specially for the spot where it is placed, in 
the centre of the larger of the twin lakes, with the 
intent of making it in harmony with its sur- 
roundings. 

The fountain, which has been very appropriately 
named ‘ Atlantis,” is exteriorly a representation of 
a rough, rocky island. It is equipped with 19 extra 
powerful, focusing, reflecting lamps, and 20 illumi- 
nated streams, ranging from 5-inch to 1% inches in 
diameter, besides orifices for ring jets, curtains, 
wheat sheaves and mist bank. Water is supplied to 
it at the rate of 15,000 gallons per minute at a pres- 
sure of 110 pounds, by six Worthington pumping 
engines situated in Machinery Building, and of vary- 
ing styles and capacities. While in operation at 
night the upper portions of the central stream or 
‘*Great Geyser,” is about 180 feet in height, and 
illuminated exteriorly by colored lights from the 
searchlights on the roof of Machinery Building. 

Another special and beautiful feature is the 
‘‘ Tower of Light,” a massive white shaft 6 feet in 
diameter and 30 feet high, round, and standing ona 
square, stepped base. Thiscolumn is covered by 1000 
miniature incandescent lamps, arranged in spirals 
around it, and with 16-cp lamps on its capital. The 
column floats on the water at the centre of the east 
end of the large lake, and its capital is lighted all 
the evening, the shaft, however, being played at 
intervals, alternating with the electric fountain. At 
each end of the electric fountain, and about 150 feet 
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PLAN OF EXPOSITION GROUNDS. 


cornice lines of the buildings, with a closely placed line of incandes- 
cent lamps, and to produce an effect at once varied and pleasing by 
picking out and accentuating the prominent and distinctive points of 
each building, without a prodigality of lamps. This will be seen by 
the views of Electricity and Government Buildings taken at night. 





distant, is placed. a ‘‘pyramid spray” fountain, 
illuminated at night by a circle of incandescent 
lamps, floating in the lake, and by the search- 
lights on Machinery Building. There are four 
12-inch projector search-lights used to illuminate 
the tops of the streams of the electric fountain when in play, and at 
other times the ‘‘Pyramid Sprays” and the statuary around the 
grounds. The broad steps connecting differing elevations at various 
points on the grounds, and the statuary on the ‘‘Rock Terrace,” are 
illuminated by clusters of 16 incandescent lamps. 
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ELECTRICITY BUILDING. 


There were installed and are in use 16-cp incandescent lamps in 


the following services and numbers: 


For the exterior decorative lights, Exposition buildings........... 4896 lamps. 
For the exterior decorative lights, exhibitors’ buildings............ 663 * 
For the inside buildings, Exposition Company’s use...... éncaseaxd 3000. «Cs 
For the inside buildings, exhibitors’ use........ Seecaseascenessegens aa 
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The Southern Railway and the Consolidated Street Railway both 
have large illuminated signs suspended at their terminal stations, 
and the former has the exterior of its exhibit building, immediately 
in front of the terminal, profusely and beautifully illuminated. 

These complete the circle of light surrounding the Exposition 
Grounds. 
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The general arrangement of the buildings is shown on the accom- 
panying plan of the grounds, and the arrangement of the machines 
on the plan of the power-plant. 

The grouping of the buildings in a rough circle offers an opportu- 
nity for a very simple system of wiring, which fact was taken advan- 
tage of by running all the main circuits around the outside line of 
the park, on a heavy pole line, dropping off in the rear of each build- 
ing, with such capacity in the incandescent as was needed for it. 
All the circuits, both are and incandescent, passing within the space 
enclosed by the buildings, are carried underground, and not a wire 
appears in sight. 

The arc circuits are operated under somewhat different conditions 
from what has been the case heretofore, due to the fact that itis largely 
underground, and that all the machines are of 125-light capacity; all 
being loaded to capacity, the voltages are high, and the writer does 
not know of any attempt having been made previously to carry cur- 
rents of 6500 volts intensity underground. The results have been 
very satisfactory, however, since the troubles due to new machines 
and lamps, and new and necessarily hurried work, have been elimi- 
nated. 

For the underground work No. 6 copper wire, coated with best 
rubber insulation, double braided and protected with heavy lead 
sheath, was used throughout. The completecable weighs one pound 
per running foot, was manufactured and put in place by the Safety 
Insulated Wire & Cable Company, of New York, and has given the 
best of satisfaction. The cable was ‘pulled in” toa square box or 
duct, made on the ground, of %-inch dressed pine, 4 x 6 inches in 
cross-section. This duct was placed, with its cover, 18 inches 
below the surface of the ground, and where necessary, four and six 
ducts were laid in the same trench. Man-hole or junction boxes 
were placed at proper intervals and at angles. Hollow wooden 
lamp posts with ornamental iron frames and hoods were used 
throughout. 

There is nothing particularly different from the ordinary practice 
in the wiring of the incandescent and power circuits. On the pole- 
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line largely ‘‘ weather-proof” was used, but inside the buildings 
nothing but ‘‘rubber-covered” was permitted. All the incandes- 
cent current is alternating, and the necessary converter capacity is 
‘*banked,” usually on special poles, in the rear of each building. 

The electrical machinery in the power plant is as follows: 

One 1150-volt, 250-kw General Electric monocyclic machine, fur- 
nishing current for incandescent lights, alternating arcs and power, 
in the following buildings: 


Department Offices, 
Negro Building, 


Exhibit Train Shed, 
Georgia Manufacturers’ Building, 
Southern Railway Building, Transportation Building, 
Electricity Building, Midway Heights, 

Several public comforts, restaurants, etc. 


Two 2000-volt, 120-kw Westinghouse two-phase machines, furnish- 
ing current for incandescents, alternating arcs and power in the 
following buildings: 


Machinery Build'ng, 

Southern Railway Terminal, 

All buildings on small Plaza, 

Manufacturers’ and Liberal Arts, 

Massachusetts State Building, 

Plant System, U. S. Government Building, 

Chimes Tower, Rock Terrace and Steps, 
And a number of small buildings and outdoor exhibits. 


California Building, 
Bridge, 

Woman’s Building, 
Illinois State Buildin ~, 
Alabama State Buildinz, 


One 1000-volt, 160-kw Fort Wayne Electric Corporation generator, 
furnishing current for the following buildings: 
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1. Lavatories, etc, 14. Pump, Laidlaw & Dunn Co., Cincinnati. 24. 125-hp, American Engine Co., Bound Brook, 
2. Smoke Stacks. ’ ; i 15. Pump, Deane Steam Pump €o., Holyoke, Mass. + ve 
3 Rollers, 2250-hp fete ute c ty CMonae: - 16. Water ‘eae Taunton Locomotive Mfg. 25. 125 hR, Straight Line Engine Co., Syracuse, 
4. Ash Conveyor, Jeffrey Mfg. Co., Columbus, O. Co., Taunton, Mass. i, Be 
5. Ash Hopper. s ; , ‘ 17. Pump, A. .S. Cameron Steam Pump Works, 25. 125-hp, Ball Engine Co., Erie, Pa. 
6. Pump, Henry R. Worthington, New York. New York. 27. 150-hp, Frick Co., Waynesboro, Pa. 
7. Water Heater, C. P. Adams, Cleveland, O. 18. Main Steam Header. 28. 200-hp, Jéenney Electric Co., Indianapolis. 
8. Pump, Worthington. 19. Visitors’ Gallery. 29. 200-kw, General Electric Co., Schenectady, 
0. Pump, Worthington. : : ae 20. goo-hp, Buckeye Engine Co., Salem, O. 
10. Water Heater, Excelsior Heater Co., Chicago. 21. Condenser, Conover Mfg. Co., N@w York. 30. nag Excelsior Electric Co., Brooklyn, 


11. Pump, Worthington. 22 

12. Pump, J. H. McGowan Co., Cincinnati. 

13. Water Heater, Harrison Safety Boiler Works, 2 
Philadelphia, 


nati. 


Bodley Co., 


. 150-hp, Houston, Stanwood & Gamble, Cincin- 


3. 80-hp, Direct Connected to Generator, Lane & 4 
Cincinnati. 


31. -light, Fort Wayne Fort 
ayne, Ind. 


32. 125-light, Brush Electric Co., Cleveland, O. 


Electric Co., 
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Forestry Building, 
Agricultural Building, 
Administration Building, 
Fire Building, 

New York State Building, 


Machinery Building Basement, 
Mexican Village, 

Auditorium, 

Georgia State Building, 
Pennsylvania State Building, 
Art Gallery, 

Street railway terminal and various restaurants and public comfort buildings. 


One 2000-volt, 60-kw Standard Electric alternator: This machine 
has been held in reserve, and has been put into service a few times 
after midnight as necessity required. 

One 1000-volt, 60-kw T.-H. alternator: This machine has carried 
the load from midnight on, and since Dec. 1 has been started up at 
4 o'clock, carrying the Midway lights on until closing down of the 
night show, and then carrying the night load from this time on until 
morning. 

The arc light plant consist of the following: 

Two 125-light, 2000-cp Brush machines. 

One 125-light, 2000-cp Fort Wayne machine. 

One 125-light, 2000-cp Excelsior machine. 

One 35-light, 2009-cp T.-H. machine. 

The complete installation comprises 475 arc lamps, all of which 
are wired in series of from 50 to 60 lamps, two of which circuits are 
again plugged in series on the switchboard, making the voltage across 
the terminals of the machines from 5000 to 6500 volts. 

Taking into consideration that at present manufacturers carry 
only stock materials, such as wire, hood-boards, etc., designed and 
used for currents of 2500 to 3000 volts potential, and the addi- 
tional fact that time did not permit the designing and building of 
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special materials, the department is to be congratulated upon the 
success of the installation. 

For power generators, there are 

One 200-hp, s00-volt, D. C. multipolor Jenney machine, 

One 300-hp, s00-volt, D. C. multipolar T.-H. machine. 

One 65-hp, 125-volt, D. C. multipolar Card machine. 

One 175-hp, 125-volt, D. C. Edison bipolar machine. 

One 4o-hp, 125-volt, D. C. multipolar Westinghouse machine. 

The two first named are used interchangeably to furnish current 
for motors scattered everywhere throughout the grounds. The 
Card machine supplies light and power tothe ‘‘Ferris Miniature 
World’s Fair,” while the Edison bipolar machine is used exclusively 
for the powerful lamps in the electric fountain ‘‘ Atlantis,” the four 
projector search-lights on the roof of Machinery Building, and 
during the night after the Exposition closes, for charging the storage 
batteries of the electric launches. 

The great difficulty experienced in securing the machinery, of all 
kinds, necessary to construct the service plant, postponed to a very 
late date the day when the actual construction began. Work on the 
foundations was commenced on Aug. 5, and from that date for- 
ward, the work was pushed night and day until Sept. 18, the 
‘‘opening day,” found the plant practically completed. 

Considering the location of the Exposition, miles distant from any 
well-stocked market, the unfamiliarity of all local mechanics with 
work of this size and character, and the general inferiority of the 
labor obtainable, together with many other obstructions and annoy- 
ances, the construction of a plant of this size and extent, in the time 
mentioned is an achievement to be proud of, and the department is 
to be congratulated upon its success. 

Electricity Building.—The service plant itself is a complete and 
varied exhibition of the principal types of electrical apparatus in ac- 
tual service, and, as in thus exhibiting the manufactures, the prin- 
cipal electrical companies had gone to large expense, it was 
extremely difficult to induce any of them to make another exhibit in 
Electricity Building. 

Continued and determined work, however, was successful, and the 
building was finally filled. Time and space do not permit any 
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33. rog-Hight, Brash. 42. 50-hp, Westinghouse. 53 op-ky, General Electric Co., Schenectady, 
34. 150-kw, Edison. . 7 43. 375-hp, Lane & Bodley Co., Cincinnati. es 
35- 3o0-hp, Sarsegurg Foundry & Machine Works, 44- Usndenser, Worthington. 54. 1000-Light Alternator, Thomson-Houston Co., 
arrisburg, Pa. . 45. Condenser, Worthington. Lynn, Mass. 
36. sapien, See Pagan, - J. Case Threshing Ma- 46. 150-kw, Fort Wayne Electric Co., Fort Wayne, 55. 1oo-hp Weston Engine Co., Painted Post, N. Y. 
chine Co,, Racine, Wis. : nd. 56. Pump Well. 
37 160-hp, Westinghouse Electric & Manufacturing 47. 60-kw, Standard Electric Co., Chicago. 57- Intake from Lake. 
Co, Pittsburg, Pa. 48. 120-kw, Westinghouse. 58. Delivery from Pumps. 
38. 160-hp, Westinghouse. 49. 120-kw, Westinghouse. 59. Accumulator. f 
39. 5-hp, Westinghouse. so. 5-hp Exciter, Westinghouse. 6o. Condensers, Worthington. 
49. 5-hp, Westinghouse. : 51. 5-hp Exciter, Westinghouse. 61. Pumps, 21,000,000 gallons per day; Henry R, 
41. 250-hp, Frick Co,, Waynesboro, Pa. 52. 30-hp Direct Current, Westinghouse. Worthington, New York. 
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extended description of all the exhibits shown, and only a few 
illustrations and short descriptions of two or three of the largest will 
be here attempted. 

The General Electric Company.—The central space directly 
under the dome is occupied by the exhibit of this company. The 
space is surrounded bya neat, white cornice, supported 10 feet above 
the floor by white, iron columns, connected by a unique railing com- 
posed of railway specialties and cable. The cornice is lighted, inside 
and out, with colored miniature lamps and frosted 16-cp lamps. In 
the centre of the space is the office, surrounded by a magnified Edison 
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GOVERNMENT BUILDING. 


socket, 3 feet high, built out of 700 standard sockets. At each end 
of this space i; a wooden pyramid with the sides forming display 
spaces, upon whica are shown switches, fuse-blocks, cut-outs, and 
other supplies. Resting upon these pyramids and spanning the 
whole space is a model, made to the exact size of the upper field of a 
monocyclic generator installed in the Edison- Illuminating Com- 
pany’s station at St. Louis, Mo. The armature of this machine is 
16 feet in diameter, and of the field, 21 feet. As erected here, the 
armature would set on the floor and just fit into its field frame. 

The company also exhibits a 30-hp three-phase induction motor 
operated from the monocyclic generator of the service plant. This 
motor runs a 20-kw four-pole generator, of 125 volts potential, at 675 
revolutions. The current from this generator is used to light two 
illuminated signs, spelling the words ‘‘General Electric Company” 
in miniature lamps. The signs are suspended at each end of the 
exhibit and below the balconies, thus adding greatly 
to the illumination and appearance of the building. 

There are also displayed modern incandescent arc 
lamps of fancy pattern, the kind known as ‘‘ Thom- 
son 93”; among them are some intended to be used 
on street railway lines, of 500 volts potential, being 
wired ro in series, each having automatic cut-outs. 

Alternating and direct-current arc lamps are also 
shown with complete equipment forthe same. A 
small direct-connected engine and generator with 
switchboard is exhibited to illustrate the company’s 
marine equipment. 
comprehensive line of railway machinery made by 


There is also exhibited a very 


this company, comprising a single-panel switchboard 
fully equipped with a new design of single-pole, 
quick-break, main switch, controlling safely the 
entire current from the generator, circuit-breaker, 
indicator, and other small devices, all properly and 
symmetrically arranged. 

Street-car motors are also shown from the familiar 
G. E.-800 style to the G. E-2000 pattern, now com- 
peting with locomotives on elevated and suburban 
A full line of controllers for street-car work, 
and’ of transformers for alternating incandescent 


roads. 


work, are shown, the latter comprising sizes from 

300 to 30,000 watts capacity. Samples of wire, cables, 

underground tubes, and street-junction boxes are fully illustrated. 
A number of fine photographs of different lines of machines not here 
displayed add to the interest and appearance of the exhibit, among 
which may be noticed one of the 96-ton electric locomotive now being 
used by the B. & O, Belt Line to haul its trains through its new tun. 
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nel at Baltimore. This machine has pulled a train of 44 loaded 
freight cars and three steam locomotives through the tunnel at a 
speed of 12 miles per hour. 

Westinghouse Electric & Manufacturing Company.—This com- 
pany has in Electricity Building, immediately infront of the south 
entrance, a large exhibit of electrical machines of various kinds. In 
the rear of the exhibit there is an office neatly fitted up, in the back 
of which stands a large panel having arranged upon it rows of incan- 
descent electric lamps of various kinds, with different styles of 
globes. The most interesting feature of the exhibit is the two-phase 
motor for power purposes. In the rear of the exhibit there is one of 





TRANSPORTATION BUILDING. 


these driving an Augusta gin made by the Lombard Iron Works, of 
Augusta, Ga.; another driving a Gould air pump, and two driving 
the two cotton looms manufactured by the Whitin Co., of Whitins- 
ville, Mass. 

A very interesting part of the exhibit, and one that attracts con- 
siderable attention, is that of the street-car equipment with ‘‘12- A” 
motor, mounted on a Dupont truck, manufactured by the Johnson 
Steel Company of Johnstown, Pa. 
hpeach. The special feature of this motor is the ventilated winding 
on the armature. The winding had many advantages in the line of 
better ventilation and ease of repair, it being possible to remove any 
coil in case of accident and replace it by a new one without injury 
to the others. 

The alternators in Machinery Hall furnish the current for driv- 
ing the two-phase motors in the exhibit in Electricity Building. 


The truck has two motors of 30 
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GENERAL 


This current passes through transformers which reduce it from 2200 
volts to 220 volts, before passing through the motors. The principle 
of these motors is shown in an interesting manner in one part of the 
exhibit, where there is a coil corresponding with the magnetic coil on 
the motor. The coil here is covered with a wooden case, and in its 
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centre there is a depression in which metal eggs and other objects 
revolve exactly on the same principle as the armature of the motor. 
This two-phase system is the same now being used by the Niagara 
Falls Power Company, which will transmit power to Buffalo and 
neighboring cities. 

Fort Wayne Electric Corporation.—The exhibit of the Fort 
Wayne Electric Corporation, which occupies a space of 20 x 40 feet, 
immediately north of the main entrance, contains a complete variety 
of the apparatus manufactured by that company, and is so arranged 
that any and all of the devices of this display can be operated when- 
ever required. 

The exhibit contains one 60-kw multipolar 110-volt generator ; an 
80-light Wood arc dynamo; one 50-kw compound Wood alternator ; 
one 160-hp 220-volt motor, anda Fort Wayne single-phase, alternating- 
current motor ; a variety of transformers from 6 to 750 lights, sev- 
eral sizes of 110and 500-volt motors, together with switchboards, and 
instruments ordinarily used in their operation. At the rear of the 
exhibit isa lamp rack, on which are displayed all varieties of arclamps 
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Fort WayNE EXHIBIT. 

manufactured by the Fort Wayne Company, and in the middle of this 
lamp rack is a board which contains four meters, together with a bank 
of lampsand necessary instruments to properly test thesame. The 
alternator is driven by a 500-volt motor. The current after passing 
through the necessary transformers is used to light the top of the 
switchboards, which are arranged in the centre of the exhibits so as to 
forma large rectangularroom. Thiscurrent also drives the alternating 
current motor, which in turn drives a 110-volt generator, and a r1o-volt 
current is used to run two incandescent lamps in series that are 
located on the lamp rack before referred to. The arc dynamo is 
also driven by a 500-volt motor, and the current is used to run the 
arc lamps which light the exhibit, and also those which are in posi- 
tion on the lamp rack. The exhibit contains several pieces of novel 
apparatus, which will be of particular interest to operators of electric 
The transformers exhibited here are claimed to be 
superior in point of efficiency and regulation. They are neat in 
design, and meet all the requirements of central stations. The 
alternator is so designed as to absolutely regulate through all 
degrees of load, and the proportions are claimed for the distribution 
of iron and copper, that short circuits, or any other abnormal changes 
of load which may occur on the outside circuits, do not injure the 


light plants. 


machine in any way. 

The meters which are displayed upon the bank board are marvels 
of accuracy and simplicity of construction, registering equally well 
when running on light or heavy loads, the Duncan wattmeter 
especially being an instrument of very great sensitiveness ; in fact, 
so sensitive is this instrument that it will register exactly the current 
to bring a 16-cp lamp to a very dull red heat. 

They also exhibit an arc lamp run upon an alternating circuit 
from a transformer so designed as to give an approximately constant 
current through the various voltages ; it is claimed that the wind- 
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ings of this transformer are so perfect that but little more current is 
consumed by the transformer when running on a short circuit, than 
when running on an open circuit. This unique winding of the trans- 
former, together with the lamp, enables the common carbon to be 
used with great success, so that with the consumption of 9.6 amperes 
and 48 volts, a 2000-cp light is produced which burns with remarkable 
steadiness, and which is not easily put out by drafts of air. 

Perhaps the most interesting of all the display of the Fort Wayne 
Corporation is the single-phase, self-starting alternating-current 
motor, which is run by a high-frequency current and started under 
a normal load. In starting, the motor is a series-wound multipolar 
motor and possesses the enormous starting torque characteristic of 
all series-wound motors. When it attains the necessary speed to 
synchronize with the generator, a small lamp on the top of the motor 
lights and indicates the fact to the operator who is starting the 
machine; he then throws the starting switch, which sends the cur- 
rent into the secondary winding, wound on the teeth of the arma- 
ture that correspond with the poles of the field. The winding which 
was used to start the motor then becomes the 
winding of the generator, which excites the field. A 
small rheostat placed on the motor regulates the 
amount of field excitation, so as to obtain the best 
results under varying conditions of load and volt- 
age. These motors are made in sizes up to 25 hp. 

The switchboards here exhibited are one and two- 
circuits alternating-current switchboards, one 12- 
circuit arc switchboard, and a switchboard with 
instruments for a 110-volt generator. 

The Southern Bell Telephone & Telegraph 
Company.—This company occupies the entire south- 
east corner of Electricity Building, and has a work- 
ing exhibit of interest to all visitors, showing a 
complete central station in actual operation. The 
company furnishes 26 telephones, located at various 
convenient points throughout the building, 15 of 
which are for the use of the public, and the other 
11 for the sole use of the Exposition Company. 
The central station in Electricity Building works 
direct with the central station in the city, and 
through it to any of its subscribers. The exhibit is 
also enriched and made more interesting bya large 
contribution furnished by the Bell Telephone Com- 
pany, of New York, which is historical in its nature, 
illustrating the advance in the science of telephony, 
and showing by charts and models the various steps 
of its progress. There is also shown the company’s 
submarine outfit and long-distance instrument, 
together with the peculiar apparatus belonging toeach. The switch- 
board in use is of the latest pattern, and is quite as interesting, if not 
more so, than any other piece of apparatus shown in this exhibit. 


“The Telegraph in 1622. 


A correspondent to the French journal Cosmos states that in a 
curious old work printed at Paris in 1622 there occurs a remarkabie 
passage, of which the following is a translation: ** We may also tell 
you this great and wonderful secret, which a certain German has 
shown to King Henry, and who, by his industry and dexterity, is 
able to speak and converse with those who are far away, and this by 
means of the magnet. He first rubs together two needle magnets, 
and then places them each separately upon two clock dials, around 
which are engraved the 24 letters of the alphabet. If, then, they 
wish to speak together, or to make each other understand what they 
would desire, they move one needle around until it has pointed to 
the letters which are necessary to make the words and sentences that 
they would say, and as they turn one needle so also the distant needle 
turns, making always the same movement. The king, seeing this 
wonderful secret, forbade him to divulge it, fearing that thus would 
be opened very dangerous communications between the armies of 
his enemies and their besieged towns.” The title page of the work in 
which the above passage is said to occur is as follows: ‘‘ L’Incredu 
lite et mescreance du sortilege plainement convaincue par P. de 
l’Ancre, Conseillor du Roy en Son Conseil d’Estat a Paris. Chez 
Nicolas Bvon, Rue Sainct-lacques, a l’'Enseigne Sainct-Claude et de 
! Homme Sauvage, MDCXXII.” 

Action of Current on Fishes. 

According to a French journal the current from a Ruhmkorff coil 
between large metal plates in water will temporarily paralyze any 
fish which is between them, the fish rising to the surface upside down, 
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Polyphase Currents From Single Alternating Currents. 


To the Editor of The Electrical World: 

Sir:—On page 614 of the issue of Dec. 7, 1895, of your paper, 
is an editorial on polyphase currents from single-phase alternating 
currents. The tone of this editorial is decidedly against the use of 
phasing transformers. This impression seems to be derived from an 
article by Prof. Fessenden in the same issue. The Professor sums 
up that the losses due to current splitting will, according to his cal- 
culation, be 8.67 percent. This, instead of being a bad showing, 
is very good indeed, and if a self-starting induction motor can be 
run from a single-phase circuit by so small ‘a loss as 8.67 per cent., 
its uses are almost beyond calculation, on account of the great num- 
ber of single-phase plants now in existence. It must be further borne 
in mind that the voltage is stepped down at the same time, and any 
practical engineer is well aware that the convenience and reliability 
of operation is of the first consideration, efficiency being second. I 
assume that Prof. Fessenden is referring in his paper to the phas- 
ing transformer described by me on Sept. 25, 1895, before the 
American Institute of Electrical Engineers. I may be mistaken in 
this, and if I am, I should esteem it a favor to be corrected. 

According to Prof. Fessenden’s paper, a large part of the storage 
of energy takes place in the iron, which is not the case in my phas- 
ing transformer, the principal part being stored in the condenser, 
and the efficiency of our condenser is much higher than those given 
by the Professor ; but, even with the efficiency which he gives, we 
would feel that the editorial was entirely too severe, and that the 
conclusions are decidedly encouraging instead of discouraging. The 
editorial also speaks as though the cost, size and reliability of the 
condensers were a serious matter. I will admit that at the present 
time the cost is somewhat serious, but I am convinced that this will 
be greatly reduced. The size is very small, and reliability absolute 
when properly made. : 

Prof. Fessenden in the last paragraph of his article uses the 
following language: ‘‘It would therefore appear that a better 
method of making this conversion would be to devise a method in 
which the power is stored up in the momentum of the armature itself. 
Since, however, the armature has no momentum at the instant of 
starting, it must work differently while coming up to speed from 
what it does when running normally. I believe that it is not impos- 
sible to devise such a method.” From this it would appear that Prof. 
Fessenden is not aware of all the work which has been done in the 
line he has suggested. I would referhim to my patent No. 409,449, 
Aug. 20, 1889, which describes a phase changer and a cut of this 
system as shown in Fig, 1, the description being as follows: 

A represents the generator of alternating currents, anc 12are the distribut- 
ing-mains extending therefrom in any desired direction. # represents the 
armature of what I term the “‘local-phase’’ changer, and in the figure the 
armature # isa simple drum-armature with rectifying-commutator c, on 
which bear the brushes @@’,and these are respectively connected to the ter- 
minals of the field magnets e¢. On the shaft of armature #, but insulated from 


the same and from each other, are four contact rings, fg 47,and of these the 
adjoining pairs Ag and AZ are respectively connected to diametrical points of 








the commutator c, and therefore are connected into the armature-circuit—that 
is to say, rings A 2 are connected, respectively, to two opposite points, and 
rings /g are respectively connected to two other opposite points which stand 
at right angles to the former. 

As described in my previous patent. No. 390,439, it is obvious that the alter- 
nating current taken from the mains: 2 intothe rings 47 will pass into the arma- 
ture #, and set the same in rotation, part of the current being rectified by the 
commutator ¢, so as to maintain a strong field.» The current then passes out 
through the rings/ g, and on the way has its time period or phase altered—that 
is to say, it has been retarded one fourth of a wave length. 

At a point conveniently located in proximity to the described phase-chang- 
ing apparatus I place the electric motor M, and its armature #? is similar to 
armature A, with the exception that it has no rectifying-commutator ; but it is 
provided with rings &/ mm, which are connected into the armature circuit of the 
armature #? in exactly the same manner asthe rings / g 4 # are connected into 
the circuit of armature &, and obviously, if we can supply the motor-armature 
B? with two currents differing by a quarter-phase in their time-period, the 
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motor will operate successfully and with facility, From the branch supplying 
current from the mains, 1 2 to the rings # 7 of the armature B, or from the 
mains 1 2 directly, I take the branch 3 4 andlead it to the rings m n of the 
armature 82, so that the current supplied to the said ring m a is that circulat- 
ing on the mains 12. From thecontact-rings fg,I carry a pair of leads 56 
to the rings & /, and as the current which has passed through armature B has 
had its phase retarded one quarter of a period, it is obvious that the motor- 
armature #2? will be thereafter continuously supplied with two currents, one 
of which will be one fourth phase behind the other in time period. 

Any number of such motors and phase-changing devices can be connected to 
the main circuit 12, and at the same time a portion of the current flowing 
through the mains can be used for electric lighting or any other desired pur- 
pose. I have shown the phase-changing device as substantially the same size 
asthe motor, but this merely for the purpose of making clear its functions. 
In practice, however, since the armature B has no work to do except over- 
come its own friction and inertia and change the phase of the current, it may 
be very small, irrespective altogether of the size of the motor which it may be 
desired to use at any particular point, and therefore the phase-changing 
devices used throughout a system of distribution of this character may be all 
uniform, and being very small can be set to work in out-of-the-way places, 
where they will not be interfered with. 


This was thoroughly reduced to practice and operates efficiently. It 
has the disadvantage of being a running device which needs care and 
attention from time totime.. Undoubtedly there are many situations 
where this is preferable to any other device. I have tried induction 
motors for the same use, but the electromotive forces are not so per- 
fectly maintained as in the synchronous device. The phasing trans- 
formerhas the great advantage of requiring no attention. 

BALTIMORE, Md. CHARLES S. BRADLEY. 





Switchboard Illustrations. 


To the Editor of The Electrical World: 


Sir :—In your number of Dec. 7 there appears an interesting 
article on the electric lighting plant of the American Tract Society's 
Building, in this city. One of your illustrations (Fig. 3) is of the 
central switchboard panel. The supposition is that the reverse side 
would show work equally well done, and the writer desires to sug- 
gest that when next you illustrate the switchboard work of any of 
our large buildings, that you favor your readers with an illustration 
of the work upon the rear side of the switchboard. This suggestion 
comes from having recently had occasion to inspect several installa- 
tions in various portions of the country, with the result that the wide 
variation in character and method was so marked as to emphatically 
demonstrate the necessity for making the reverse side of the board 
fully as useful, if not as ornamental, as the front side. 

New York, N. Y. C. A. BENTON. 





Armature Windings and Connections. 


To the Editor of The Electrical World: 

Sir:—In the last issue of THE ELEcTrIcAL WorLD Mr. Harrison H. 
Wood states, in his article on armature winding, that ‘‘a four-pole 
machine cannot be wound with four conductors per slot,” ete. 

That statement as it stands is not true. 

A large number of four-pole machines are wound with four con- 
ductors per slot, and without any dead coils or parts of dead coils. 

A four-pele machine with 44 slots, and 88 commutator bars, or 
88 slots and 176 commutator bars and a large number of others can 
be wound with four conductors per slot, using the ‘‘ multiple drum 
winding,” z. ¢., wave winding. Owing to the importance of the ar- 
ticle and the helpthe formule will be to electricians, I think the 
statement ought to be either modified or explained, DESIGNER. 

New York, N. Y. 





To the Editor of The Electrical World: 

Sir:—The statement that ‘‘a four-pole machine cannot be wound 
with four conductors per slot,” etc., is not made without modifica- 
tion or explanation. The modification is found in the statement 
on the bottom of page 597, that lap windings are not further con- 
sidered in the article, leaving it very plainly implied that all that 
follows applies only to wave winding. 

The explanation is given in the remainder of the sentence of which 
the first half is quoted, where it is stated that ‘‘ the value of y in this 
case is S+4, which is neverintegral.” The writer did not show why y 
is not integral, nor how it follows that the winding is therefore not 
possible, because it appears so plainly from the formula for y that he 
thought there would be no one who could not see it for himself. 

The whole difficulty with the writer of the above inquiry is that he 
has failed tounderstand the distinction between /af and wave wind- 
ings, for he says that ‘‘ a four-pole machine can be wound with four 
conductors per slot using the ‘multiple drum winding,’ z ¢., wave 
winding.” Now a machine with 44 slots and 88 commutator bars, 
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or with any other number of bars, odd or even, can be wound by 
using ‘‘ multiple drum winding,” which is nothing more nor less than 
lap winding; but a four-pole machine, with no matter how many 
conductors per groove, cannot be given a wave winding with an even 
number of commutator bars, and when there are four conductors per 
groove, there will, to accommodate all the coils, have to be twice as 
many bars as grooves, and therefore an even number. Hence this 
case is impossible. 

If this explanation does not satisfy the writer of the above, it 
would perhaps be well for him to submit a diagram of ‘‘ multiple 
drum winding, z ¢., wave winding” showing how it may be used to 
accomplish the winding of four-pole machines with four conductors 
per slot. Harrison H. Woop. 

PITTSBURG, Pa. 


The Invention of the Electromagnetic Telegraph. 


To the Editor of The Electrical World: 

Sir :—Since writing my contribution to the History of the Tele- 
graph series, I have discovered other data which seem to have such 
a direct bearing on some of the questions at issue that I am sure 
you will permit me to write a few supplementary words. 

In all of his letters to Morse, Alfred Vail makes a distinction 
between the invention and the proprietary rights. He constantly 
speaks of ‘‘ your invention,” but of ‘‘our interests.” In none of 
his letters up to the last does he show the slightest traces of any 
ill-feeling toward Morse. 

It is said that Vail invented the dot-and-dash alphabet, or rather 
adopted Morse’s 1832 idea, for there can be no question of invention. 
In support of this claim there is only brought forward Baxter's state- 
ment and other hearsay evidence. In rebuttal I will quote Alfred 
Vail himself. He never in any of his writings that I] have seen or 
heard of, hints of the justice of the claim that is made for him. 
Nay, more, this is what he himself has to say on the subject. Ina 
letter to Morse, dated Washington, April 20, 1848, which treats of 
Bain’s invention, he says explicitly: ‘To all this I have to say 
that he uses your system of marking, lines and dots, which you 
have patented.” And further on: ‘‘Now I presume he could 
not use your mode of marking without violating your patent.” 
Not ‘‘our” system, but ‘‘ yours.” Could anything be plainer than 
this? Morse, on the other hand, over and over again, speaks 
of ‘‘My conventional alphabet.” I have not yet seen a direct 
claim on his part to the dry point. That he patented it as his 
invention, with the consent of Vail, has nothing to do with 
the case. Morse did not devise the plan of a zig-zag line on the 
Sully, but of a horizontal lever to mark dots and dashes. 
The constant reference on the part of Vail’s advocates to the 
V-shaped marks is only an effort to befog the question. That Vail 
discarded Morse’s crude apparatus and devised a new system 
unaided by Morse is amply disproved by Vail’s letters at the time, 
as quoted in this series. He simply did that which he contracted to 
do, and he did it well. He was the right man at the right time. He 
took Morse’s rough, but so far successful telegraph apparatus and, 
with Morse’s assistance, made it more practical. This conjunction 
of inventor and skilled mechanician is of everyday occurrence, but 
the skill of the artificer does not invalidate the rights of the inventor. 

The charges against Morse of bad faith, larceny, ingratitude, pur- 
chasing of honors and other dreadful misdemeanors ought perhaps 
to receive no notice from me. But they are so easily disproved that 
Iam going to ask your indulgence for this purpose. The charges 
might have weight with some who did not know my father. 

I have a letter from Dr. Laurence Smith to Benjamin Silliman, 
Jr., dated Constantinople, Aug. 17, 1847. Dr. Smith describes how 
he, unknown to Morse, showed the working of the telegraph to the 
Sultan, and he says: ‘‘ In doing this I have done no more than my 
duty, and the result, so far as I can learn, will be a splendid decora- 
tion set in diamonds made expressly, and a diploma expressive of the 
Sultan’s satisfaction to him [Morse]. As for myself, Ido not think 
I will get anything but thanks. ” Perhaps it is not gener- 
ally known that there are fees connected with the investiture of 
many foreign decorations, which accounts for the $100. 

In the letter conveying to Morse the intelligence that certain gov- 
ernments of Europe had voted him a sum of 400,000 francs, this 
money is stated to be ‘‘ une récompense honoraire et toute person- 
elle,” ‘‘an honorary and altogether personal recompense.” It was 
not awarded to the patentees. Itis true that F. O. J. Smith sued 
Morse for part of this money, and won his suit on a legal techni- 
cality. I have many letters which show that the opinion at the time 
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was that although Smith won the suit, he had no moral right to 
claim any of the money. I can find no mention of any claims made 
by the other patentees. 

Morse, after Vail’s death, wrote to the Hon. Stephen Vail, not, 
as far as I find out, to the one of that name now living. 

He asked for such letters ‘‘as could with propriety” be submitted 
to him, in order to defend the joint interest of himself and Vail’s 
family. I find many copies of these lettersso noted among my 
father’s papers, but none of the originals. 

The following is all the correspondence which I have found in 
regard tothe instrument left to Morse by Alfred Vail in his will: 


Morristown, N. J., Dec. 30, 1869. 
Pror. S. F. B. Morse. 

DEAR Sir:—I have been authorized by the managing trustee (Mr. 
Theo. Little) of my father’s (Alfred Vail) estate to address you in 
regard to the telegraphic instruments left to you by my father’s 
will. 

They are now in the house we occupy here, and we all feel that 
they are not where they should be, considering their value, at least 
tous ; but as they were left to you by the terms of the will, we have 
no right to dispose of them without your authority. We do not feel 
willing to keep them here any longer, exposed as they are to the 
danger of being lost or destroyed ; therefore I ask you what dispo- 
sition to make of them. 

The words of the will are: ‘‘Igive and bequeath all my tele- 
graphic apparatus in the cases in my hall, excepting the steel roller 
with three grooves, and brass lever with three points to fit in the 
grooves, to Prof. S. F. B. Morse, with a request that he will present 
them to the New Jersey Historical Society.” 

I am authorized that the New Jersey Historical Society would be 
very glad to reccive them. 

8 fom do not wish to take them away now, will you be pleased to 
send me, in writing, a relinquishment of all your rights in them as 
we do not wish to be responsible for their safety any longer? 

I should be pleased to hear from you on the subject as soon as 
possible. Yours with respect, 

J. Cummincs VAIL. 


This letter Morse answered the next day as follows : 

New York, Dec. 31, 1869. 

Dear. Sir :—In reply to yours of yesterday, I would say that it has 
been my intention for some time past to visit Morristown and your 
good mother, but I have been prevented as yet from the condition 
in which my late accident has left me. [He had broken his leg.] I 
am most of the time confined to the house, and I have ventured out 
in a carriage for a short drive only. 

I should be most happy to visit Morristown again after so long an 
‘interval and renew old associations connected with your worthy 
father, grandparents and your Uncle George. 

In regard to the telegraph apparatus so generously left me by 
your father. I should be glad ¢o have tt sent to me, seeing that I 
am unable to goto Morristown to inspect it and that it is rather in 
your way. 

Will you have the goodness to have it all carefully packed in a box 
and sent to me by express? I will cheerfully pay the expenses, and 
after seeing the apparatus I can better determine the best mode of 
complying with the wishes of your father as expressed in his will. 

Please give my respects to your mother, to your Uncle George and 
other old friends, with the compliments of the season, and accept for 
yourself my kind regards. Your obedient servant, 


SAMUEL F. B. Morse. 


J. Cummincs VAIL, Esq. 


The next letter from Mr. J. C. Vail is dated Jan. 13, 1870, and 
informs Morse that the instruments have been shipped to him. To 
this letter Morse replies with one dated Jan. 24, 1870, and beginning 
‘‘ Excuse my negligence,” etc., etc. Morse apologizes for a delay in 
answering of eleven days, not eleven years, as has been falsely inti- 
mated. 

Mr. Morse is said to have declared to the widow of Alfred Vail 
on his death bed : ‘‘ The one thing I want to do now is justice to Mr. 
Vail.” Inthis same interview Morse said that the Hartford pam- 
phlet made him sick. I have before referred to this pamphlet as a 
scurrilous attack evidently inspired, if not written, by F.O. J. Smith. 
In the margin Morse had characterized the claims made for Vail as 
‘*false.” It is not conceivable that he could have said that his only 
wish was to do justice to Alfred Vail in the way in which his advo- 
cates would wish us to believe. 

I have already said that one of the last letters Morse ever wrote 
was on this subject, promising that when he got well he would answer 
and refute thatlie. This was the kind of justice he meant. 

I have many letters to Morse from various members of the Vail 
family, written at different times, some only a short time before his 
death. They are all couched in terms of the greatest respect, and in 
none of them can I find any traces of bitterness. Under these cir- 
cumstances it seems deplorable that such a strong feeling should now 
exist between the families of two such friends as Morse and Vail. 

Yonkers, N. Y. Epwarp Linp Morsg. 































































DYNAMOS, MOTORS AND TRANSFORMERS. 


Dynamo Testing.— L’ Ind. Elec.,” Nov. 25, contains a short article by 
Mr. Girault in which he describes an indirect method for determining the 
efficiency, and other factors, of large continuous-current dynamos. It 
often happens that there is not sufficient power at the disposal of the 
manufacturer to test a large machine at full load; he describes a method 
in which it is easy to have at most the exact cénditions of full load, and 
of smaller loads, without the consumption of so much power. The 
machine is first run at a speed much less than the normal, but so as to 
generate the normal current, the magnets being separately excited by the 
normal amount; the heating of the armature will then be the same as at 
full load; to obtain the same conditions as at full load, as regards excita- 
tion, armature reaction and shifting of brushes, it is only necessary to 
have the flux the same; the voltage at the terminals will then be equal to 
the E. M. F. at full load, multiplied by the ratio of the speeds, less that lost 
in the armature, which latter is equal to the resistance multiplied by the 
current; having determined this resistance by a previous test, it is then 
easy to calculate the E. M. F. from this relation; the same test can be 
made for different currents. This enables one to calculate the losses due 
to the resistance of the field and the armature ; those due to hysteresis and 
Foucault currents depend chiefly on the resulting flux and the speed ; if 
the dynamo is run at no load, as a motor, at the normal speed, and with 
the normal flux, the power absorbed, after making a reduction due to the 
electrical resistance, will give the sum of the mechanical losses and those 
due to hysteresis and Foucault currents. The only source of error is due 
to the uncertainty of the heating in the armature, in the test witha nor- 
mal current but at slow speed; if the losses due to hysteresis and 
Foucault currents are then less, owing to the slower speed, the ventila- 
tion, on the other hand, will be less effective and the heating will 
generally be greater than that under normal conditions ; furthermore, as 
the temperature varies very little beyond a certain limit, this could not 
be very important, especially as the conditions of the test are more dis- 
advantageous to the dynamo than those under the normal conditions. In 
conclusion he urges the importance of having complete tests of the 
dynamos made by the constructor. 





Coupling Compound Machines in Parallel.—The original of the article 
by Mr. Pigg, which was abstracted in the Digest, Nov. g, is published in 
the ‘* West. Elec.,” Dec. 21, with but slight verbal changes; neither the 
reference nor the author's name is given. 

Simple Analytical Theory of the Transformer.—The second article by 
Dr. Bedell, which was mentioned in the Digest, Dec. 7, is published in 
‘* Sibley Jour.” for December. 

LIGHTS AND LIGHTING. 

Cost of Lighting by Gas and Electricity—A report by Mr. Trotter, 
describing in some detail the results of tests and deductions from them, 
made for the municipal authorities at Hastings, is published in the Lond. 
‘* Elec.” and ‘‘ Elec. Rev.,” Dec. 6. It is largely of local interest only; 
various lights, gas, incandescent gas, are and incandescent electric lights 
were measured photometrically by means of a portable photometer, the 
consumption of gas and electricity being also noted; the Hefner lamp 
was used as a standard, and its value was taken aso.877 standard candles; 
the arc-light tests were not very extended. He gives the following 
formula for finding the equivalent price of gas corresponding to any 
given price of electrical energy and incandescent lamps; let a be the 
price of a kw-hour 1n pence, 4 the price of 1000 cb. ft. of gas in pence, c 
the cost of lamp renewals per tooo candle-hours, d the watt-hours per 
candle, and ¢ the candles per cb. ft. of gas per hour; then the equivalent 
price of gasis 

6=[(d x a) + ele: 
some examples are worked out. 

German Incandescent Lamps.—The ‘‘Elek. Zeit.,” Dec. 5, reprints, 
apparently in full, the report of a commission representing the central 
lighting-stations in Germany, appointed to investigate the question of 
incandescent lamps. It is the same as was referred to in the Digest, Nov. 
30. The conclusion is that the complaints of the consumers that the 
lamps are bad and worthless, is substantiated. Among the reasons are 
said to be poor sorting, incorrect marking, poor economy and poor life. 
In an editorial note an estimate is made showing that the difference 
between the supposed efficiency of 3.5 watts per candle and the real 
efficiency ot 4.5, the loss of energy represented by the 500,000 lamps of 
16cpin the German stations represents nearly $800,000 yearly. It calls 
attention to the fact that much thought has been given to the efficiency 
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of the machinery, while that of the lamps has received so little attention. 
The public does not appreciate what a good lamp means, and it is there- 
fore to the interests of the manufacturers to make them as cheap as 
possible. 


The Arc Light.—Prof. Thompson's third lecture (see Digest, last week) 
is begun in the Lond. ‘‘ Elec. Rev.,” Dec. 6. It is devoted entirely to the 
discussion of the mechanism of arc lamps, the first portion of it being his- 
torical, while the second is a detailed description of the Crompton-Crabb 
and Brockie-Pell lamps, which he seems to consider as the most important 
of English lamps. The lectures are also being reprinted in the Lond. 
‘* Elec. Eng.” 

Holophane Globes.— L’Eclairage Elec.,” Nov. 30, begins an article by 
Mr. Guilbert, in which he gives a detailed description with the theory of 
these globes, which are chiefly intended for arc lighting; they consist 
essentially of peculiarly shaped faucets which are horizontal on the out- 
side and vertical on the inside, so proportioned that the light is diffused 
by total deflection and refraction with as small internal absorption as 
possible, the direction of the diffusion being such that the light is util- 
ized to the best possible advantage; the diffusion is such that the curve 
giving the intensities of the light in different directions below the hori- 
zontal plane, approaches as closely as possible to the ideal curve (see 
Digest, Aug. 11, 1894), which gives an equal illumination on the horizon- 
tal surface below the lamp. Descriptions of these globes have been 
given and referred toin the Digest, Nov. 10, 1894, Marchg and May 11, 
1895; see also Feb. 23; it appears from the article that these globes are 
now used very largely in France. 





Lilumination vs. Glare.—Mr. Scheible, in the ‘‘ Elec. Eng.,” Dec. 11, 
criticises the tendency which exists at present, to produce a very glaring 
light, citing the cases of show windows, dwellings and streets; glaring 
lights dazzle the eye and thereby produce a less effective illumination; 
he recommends large opalescent globes over incandescent lamps used in 
dwellings, and the placing of lights near the ceiling where they will be 
noticed less by the eyes; he considers it economical to cut off a third of 
the light by the tinted globe, as it not so much the candle-power which 
counts as the illuminating effect produced by it; on streets there is not a 
lack of light but a lack of its proper distribution; he thinks much more 
attention should be given to the use of street hood incandescent lamps, 
which he thinks would give a most desirable and effective illumination; 
there are many places in which a good deal of energy is squandered in 
order to produce an oftensive glare, while the illumination could be much 
more agreeably produced by scattered light of lower candle-power. 

POWER AND HEAT. 

Electrically Operated Turrets.—Lond. ‘‘ Engineering,” Dec. 6, gives a 
well-illustrated description of the Canet electrically worked turrets, as 
constructed by a French company. The introduction of the Canet sys- 
tem has made great progress not only with the French navy, but with 
other governments also; at present this company is completing 40 such 
turrets. 

Local Annealing of Armor Plates.—Mr. Anderson in the Lond. * Elec. 
Rev.,” Dec. 6, in referring to the process recently described, in which the 
Thomson system was used, states that during the last two years he 
erected four plants for doing precisely the same work bya modified 
Bernardo process, and they are working in a most satisfactory manner. 

Electric Furnaces.—A large furnace, devised by Mr. Urbanitzky for the 
reduction of iron ores, is described and illustrated in the “ Zeit. f. Elec- 
trochem.,” Nov. 20. He points out the advantages of an electric furnace, 
particularly for the reduction of very pure iron, stating that the difficul- 
ties heretofore consisted in constructing furnaces which enabled the action 
to be continuous and on alargescale. Thelarge carbonsenter the furnace 
from the top and are supported from a disc capable of being revolved 
around a vertical axis. In such a furnace 500 hp are said to produce 
about 10 ‘‘ metrecentner” (apparently meaning 1ookg, that is, 220 pounds) 
of pure iron per 24 hours of operation, requiring only one man. The cost 
of operation is given in some detail, the total being about $6.25 per 100 kg 
of fine steel, the power being obtained from steam. This includes the 
necessary rolling machinery for working the steel as well as all other 
expenses. He states that according to Siemens, theoretically a pound of 
coal, with the aid of a steam engine and dynamo, will melt a pound of 
steel. 





Direct vs. Alternating Currents for Long-Distance Transmission.— 
Mr. Baxter's article (See Digest, Dec 14) is continued in the “ Elec. 
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Eng.,” Dec. 11. He continues his argument to show that the direct 
current is better than the alternating. Regarding the practical adap- 
tability, he states that the former would be most desirable, even if the 
alternating were just as well suited for commercial requirements, which 
is not the case. The only extensive application at present is for incan- 
descent lighting. For arc lighting it is far inferior and it is used for 
this purpose only when the lamps are far apart and fewin number. For 
motor purposes he states that the alternating current at present ‘is of no 
practical value,” ( presumably he does not intend to include the numerous 
successful installations in which power is transmitted from one generator to 
one motor) ; he argues that there must be some practical obstacle in the way 
of the rotary field motor, as it was about eight years ago that the first 
machines were made, and at the present time they are only used in a few 
isolated cases; it is entirely excluded from the railway field, or any other 
purposes where a variable speed is necessary. As the greatest develop- 
ment in the electrical industry at present is ‘‘along lines in which the 
alternating current is not adapted, it seems folly to discard direct cur- 
rents, as we have done, without any effort to determine its possibilities ;” 
one of the principal objections to the alternating current is the increased 
difficulty of transmission; he thinks it a wiser policy to rectify the cur- 
rent before transmission, and thereby obtain better results. For equal E. 
M. Fs. the line construction is cheaper for the direct current; the cost of 
alternators and continuous-current generators is so nearly alike that they 
may be considered equal for a rough comparison; the cost of direct-current 
transformers is less than that of the alternating; he concludes that the 
cost of installation of the alternating system will be the greater; also that 
if his deductions are correct, the direct current can be superior to the 
alternating under the conditions of an equal number of transformers, 
when it can be used with a higher E. M. F., which latter he thinks can be 
done. 


Light and Power from Garbage Crematories.—Mr. Barnett, in the 
‘‘ Elec. Eng.,” Dec. 11, calls attention to the systems of refuse destructors 
used abroad, saying, on the authority of Mr. Jones, that from the 50 
destructors mentioned by him in a recent book, there is obtained an 
average of 5to7hpper cell, consuming daily from 3.5 to ro tons of 
garbage. He refers to the suggestions of Mr. Gibbings to use accumu- 
lators for storage purposes, and to the plant at Shoreditch, where the 
Halpin thermal storage system is used, both of which were noticed in 
these columns. At present there are over one hundred destructors in 
England, which are furnishing power in industrial establishments at con- 
siderably less cost than if it were obtained from.coal, while in this coun- 
try there is not a single installation of the kind, which he believes is partly 
due to the use of anthracite coal, but believes there is quite a large area 
where the conditions are as favorable as they are in England; he suggests 
that the matter should be given attention, and recommends the use of 
storage batteries as the best means of starting, on both theoretical and 
practical grounds; they are cheaper in first cost than an equivalent steam- 
power plant, which they would replace; they have a wider range of 
power, and are more economical in operation than any other form of 
storage; he suggests that municipalities should seriously consider the 
question of combining their lighting stations with some well-equipped 
garbage crematory combined with storage batteries. 

Welding.—Some of the illustrations of the Zerener apparatus, from the 
article abstracted in the Digest last week, are reprinted in the ‘ Elec. 
Rev.,” Dec. 18. 

TRACTION. 

Gas-Driven Railway Cars.—The Lond. “ Elec.,” Dec. 6, states that the 
gas railway cars at Dessau have been running successfully for a whole 
year; the line is nearly four miles long, and includes g cars of 7 hp, 
4 of 10 hp and 4 trailers; the amount of gas consumed on the cars 
averaged 26.6 cb. ft. per car-mile, to which should be added 4.46 cb. ft. 
which are used in the engines driving the compressors, making a total of 
31.06. It is added that if what has been done at Dessau can also be done 
elsewhere ‘‘ the battle between gas and electric cars would evidently have 
to be fought on other issues than the cost of fuel.” 

Submarine Boat ** Goubet..— L’Energie Elec.,” Dec. 1, contains an 
illustrated description of this submarine boat, which has just been com- 
pleted, and with which experiments were made in Paris; a brief descrip- 
tion is given in the Lond. ‘‘ Elec. Eng.,” Dec. 6. It is shaped somewhat 
like a cigar, but is pointed equally at both ends; it is 26 feet long, about 
12 feet in width, and is made of gun metal; access to it is made by means 
of a manhole at the top, and which can be hermetically sealed; the 
weight is ro tons, and it is calculated to resist the water pressure at a 
depth of 160 fathoms; there is room in it for one officer and one or two 
sailors; the air is stored in steel cylinders, under pressure, and the viti- 
ated air is exhausted by means of pumps; to make it sink water is 
admitted to chambers provided for that purpose. The motor power is a 
battery of 56 cells of accumulators, weighing about 1 ton, and giving 20 
amperes at go volts for 14 hours; the propeller makes 250 revolutions, and 
the steering is done by altering the direction of the screw; in case of 
accident a weight carried at the bottom can be detached, and the boat 
then immediately rises to the surface. 


Recording the Movement of Cars.—A chronograph recorder, which 
appears to have been used successfully for two years at Terre Haute, is 
briefly described in the ‘Elec. Jour.,” Dec. 15; it shows at the station 
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whether the cars are running regularly or not, and if there is a stoppage, 
it indicates where it is, and how long it lasts, how many cars are blocked, 
etc. It consists of a band of paper moving at a uniform rate, undera 
series of pens or points operated by magnets, each of which represents a 
point on the road, and acts whenever a car passes this point, making a 
mark on the paper ; the paper moves at the rate of four inches in an hour; 
no illustration is given. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Danger from 220 Volts.—Mr. Isherwood in the Lond. “ Elec. Rev.,” Dec. 
6, gives his experience with an installation in which 220 volts were used; 
he shows that either double pole cut-outs with a very high fence, or two 
single pole cut-outs, would be necessary to render arcing impossible; 
wall-plug and lamp holder contacts should also have a fence to do away 
with any risk from short ends of the flexible cords; the lamps have also 
given much trouble, the filaments showing a tendency to get entangled 
or the two turns of the spiral to get caught in the platinum hook sup- 
posed to keep them apart; one of the lamps was fired from its cap like a 
rocket when the current was turned on. 

Shrewsbury.—A long, illustrated description of this plant which was 
recently opened, is published in the Lond. ‘‘ Elec. Eng.,” Dec. 6, anda 
brief one in the Lond. ‘‘ Elec. Rev.” It is a small plant but is said to bein 
some respects a model small station. <A feature of interest is said to be 
the balancing transformer which is capable of dealing with 160 amperes 
passing in the middle wires of the 3-wire net-work of the low-pressure 
continuous-current system; the machine has a single set of magnets and 
the armature has two equal windings with a commutator at each end: 
it seems that there are two of these; the secondaries have an output of 
50 amperes at 35 volts; these are connected in series with the mains for 
charging the accumulators. 

Railroad Station at Munich.—A long, well-illustrated description of the 
plant at the Central Railroad station in Munich is published in the 
‘* Elek. Zeit.,” Dec. 5. Arc lamps are run with continuous currents, at 
most, six in series, while for the internal illumination the alternating 
current is used for both arcs and incandescents ; the plant was installed 
by Siemens & Halske ; each engine drives by means of one belt either an 
alternating or a continuous-current dynamo, both of which are on the 
same foundation with their shafts in line, and either of which may be 
connected with the common pulley, or if the belt is taken off the alter- 
nator can be used as a motor to drive the continuous-current dynamo. 

Cassel.—The annual report of this station is abstracted in the ‘ Elek. 
Zeit.,” Dec. 5 ; the output and expenses are given in detail; one of the 
figures of general interest is the efficiency of the accumulators for the 
whole year, which in ampere-hours was 85.3 and in watt-hours 72.5. 

Load Lines.—Some curves of the Cambridge Company are given in the 
Lond. ‘ Elec.,” Dec. 6. 





Prize Offered for a use Desitgn.—The conditions of the prize mentioned 
in the Digest, Oct. 5, offered in Germany, are given in the *‘ Elec. Eng.,” 
Dec. 11. 

WIRES, WIRING AND CONDUITS. 

Underwriters’ Rules.—In the * Elec. Eng.,” Dec. 11, Mr. Dobbs suggests 
some changes. The rule requiring a certain thickness of insulation around 
the wires, he thinks, should also require two asphaltum soaked braids 
in addition to the rubber. The one referring to concealed work seems 
unnecessarily restrictive, since the insulation of the wire is not to be 
depended upon. Then why require a high grade of insulation, as a 
cheaper grade of wire would answer? Or if the highly insulated wire 
is required, then why not do away with the porcelain knobs and bush- 
ings? He favors conduit work, which he thinks will be just as safe as 
any other, if the inspector takes proper care; it is not so much the 
methods of running the wire as the outlets, that need looking after ; 
the wires carrying over 1o amperes should be soldered to copper or 
brass terminals when brought into a switch or cut-out. Cleats which 
break the insulation of the wire should be forbidden ; he sees no force 
in the objection to strings placed in the conduits as they are put up. 
The question whether outside wires may not be brought closer together 
than 12 inches, should be considered. He does not think there should be 
a cover on the cut-out itself, but if so it should be at least two inches 
away from the terminals, as the arc is much worse in a covered fuse 
block than in an open one, as the air is driven out, leaving a partial 
vacuum, which maintains the are for a longer time. He hopes that the 
Edison socket with the tongue contact will be condemned, as also the 
Edison 1o-ampere snap switch. He does not see why the New York 
inspectors require asbestos in back of the switches and cut-outs, as he 
never heard of a case of a cut-out arcing at the back. He hopes the 
committee will provide some method of securing a uniform interpreta- 
tion of the rules. 

ELECTRO-PHYSICS AND MAGNETISM, 

Variation of Conductivity of Wires in Different Dielectrics.—The Lond. 
** Elec.,” Dec. 6, comments briefly on the recent article by Mr. Sandford, 
which was abstracteg in the Digest, Nov. 30. It claims that the notion that 
the resistance of a conductor depends on its dielectric environments has 
no more to do with the truth or otherwise of Ohm's law than tinning the 
surface of copper wires has to do with the same principle of current flow. 
No judgment is passed on the experiments, but it is claimed that they are 
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by no means convincing either way. It is thought, however, that there is 
enough in them to justify further investigation of the matter. It seems 
certain that if there is any effect it must be a skin effect. It suggests 
that conductors of equal section but different surfaces should be experi- 
mented with. 


Condenser Oscillations.—An article by Mr. Toepler from the ‘‘ Wied. 
Beiblatter,” No. 10, is noticed briefly in the Lond. ‘ Elec.,” Dec.6; he 
endeavored to supply all the links connecting condenser oscillations with 
Tesla’s experiments. The oscillations were transformed to lower and to 
higher pressures respectively; in the former case several new phenomena 
were observed which had not as yet been produced with electrostatic 
apparatus; in transforming up, all of Tesla’s experiments could be repro- 
duced; iron cores diminished the induction of these high-frequency 
currents. 


The Laws of Induction.—A paper by Mr. Ebert from the “ Zeit. f. Phys. 
Chem.,” 18, page 321, is abstracted in ‘‘ L’Eclairage Elec.,” Nov. 30. He 
deduces the laws based on energy as a fundamental quantity and gives 
the dimensions for a number of electrical and mechanical quantities on 
the basis of the fundamental units, length of time and energy, as sug- 
gested by Ostwald; for the arbitrary unit he takes the current which 
passes through a circular conductor of a radius of 1 cm and possesses an 
amount of electromagnetic energy equal to one megaerd; in the 
dimensions it seems that he uses both energy and current besides time 
and length, although the latter enters only into the dimension of mechan- 
ical force. 


New Charts of the Earth's Magnetism.—An Academy paper by Mr. de 
Bernardieres is reprinted in ‘‘ L’Eclairage Elec.,” Nov. 30, and ‘*‘ L’Ind. 
Elec.,” Nov. 25; it refers to the work of the French Bureau of Longitudes. 


Action of Two Currents on Each Other.—Dr. Kalischer in the ‘ Elek. 
Zeit.,” Dec. 5, states that there is an error in the appendix on the funda- 
mental laws of electromagnetism in Thompson’s book on the Electro- 
Magnet. Ampere’s formula is there given for the action of two current 
elements on each other, with the condition that the current is measured 
in amperes; this formula would be correct if the current were supposed 
to be expressed in the absolute electromagnetic system; the system of 
units in the Ampere formula is the obsolete electrodynamic system; the 
unit in the former is to the unit in the latter as the square root of two 1s 
toone; Ampere’s formula must therefore be multiplied by two if the cur- 
rents are to be expressed in the electromagnetic system. The other 
formulas on the same page of that book, he says, must be corrected in the 
same way. 

Conductivity of Hot Gases.—-The article by Mr. Pringsheim abstracted 
in the Digest, Oct. 19, is abstracted in ‘‘ L’Ind. Elec.,” Nov. 25. 





Thermo-Electric Generator.—The article which was abstracted in the 
Digest, Sept. 21, giving the suggestions of Mr. Meyer, is abstracted in the 
‘* Elec. Eng.,” Dec. 11. 

Holtz Machine.—An easily understood description of the machine and 
its action, are given by Mr. Thornton 1n an article in the ‘‘ Elec. Jour.,” 
mee ELECTRO-CHEMISTRY AND BATTERIES. 

Chlorine and Soda.—A recent paper by Mr. Hargreaves, describing his 
process and criticising those of others, is abstracted and discussed edi- 
torially in the Lond. ‘‘ Elec.,” Dec. 6. It seems to contain little that is not 
already well-known. He alleges that the mercury used in the Castner- 
Kellner process is a cause of danger to the workmen, but in the discus- 
sion it was shown that at Oldbury, where the process has been worked 2.5 
years, there was no mercurial poisoning whatever among the workmen; 
the loss of mercury was well under 2 per cent. per annum, half of which 
was recovered from the sweepings. Mr. Swinburn made the practical 
statement that after all the difference in efficiency in various processes 
was not necessarily the largest item in deciding the cost; Mr. Blount 
called attention to the small output per unit of plant in all electrolytic 
processes; the item of depreciation is often a serious one and perhaps a 
lower economy might be overbalanced by a decrease in first cost and cost 
of maintenance. A warning is given against the acceptance of Hargreaves’ 
figures for the voltage required, as the low figure given by him, namely, 
3-4 volts, applies to sodium carbonate and not to caustic soda. 

Formation of Cuprite-—A paper by Mr. Majorana from the ‘ Wied. 
Beiblatter,” No. 10, is noticed briefly in the Lond. ‘* Elec.,” Dec. 6. He in- 
vestigated the formation of cuprite, Cuz O by the electrolysis of copper 
sulphate. When asmall current is passed through dilute CuSO, acidu- 
lated with sulphuric acid, ruby-red crystals of cuprite are formed, espe- 
cially when the solution is heated. 

Accumulator Tests.—A short table of results of tests made in behalf of 
the State Railway of Baden, is given briefly in the Lond. * Elec.,” Dec. 6. 
Three kinds of cells were tested, their normal discharge-rate being 1000 
amperes, and their guaranteed capacity 3000 ampere-hours, The cells 
were the ‘‘Hagen” (known here as the Tudor), the Kalk (sometimes 
known as the Hagen) and the Gelnhausen (better known as the lead dust 
accumulators). The results of a number of distharges are given, for an 
excessive, a normal, and several slow discharges, the excessive reaching 
as high as 5280 amperes. In each one of these, with one insignificant 


exception, the Gelnhausen gave very much better results than the others, 
and the Tudor cells came next, although they were in some respect 
inferior to the Kalk. 
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Action of Metals in the Electric Furnace.—An Academy note by Mr. 
Moissan is noticed briefly in ‘‘ L’Ind. Elec.,” Nov. 25. He believes that 
compounds of silicum may be produced in the electric furnace like the 
carbides; little is known of these silicides. The action of silicum on 
metals can give three different results: The solid can combine with a 
solid metal, and give by an action similar to cementation, a true silicide; 
the liquid silicum can unite with the molten metal in the electric furnace; 
the silicum can dissolve in the metal, and does not form a combination 
with it in becoming crystalline when the metal solidifies. 


Blot Accumulator.—An illustrated description of some length is given 
by Mr. Margaine in ‘‘ L’Ind. Elec.,” Nov. 25. He calls attention to the 
poor contact between the supports and the active material when the latter 
is put on mechanically, as in the Faure type of cell, and states that this 
contact becomes worse and worse; with this type of accumulator the 
layer of active material is always too thick in proportion to the surface 
of the electrodes, and the result is that the active material can be utilized 
only toa portion of its depth; according to Faure a depth of only 0.5 mm 
is utilized in a total depth of 5mm; Margaine thinks even this is greater 
than what is obtained in practice (but this evidently depends on the 
porosity); 0.9 of the weight is therefore merely dead weight; the fault of 
this type of accumulator theretore is that there is not sufficient adherence 
between the active material and its support to assure a good, permanent 
conductivity, and the proportion between the amount of oxide and the 
surface isnot the proper amount; such accumulators, furthermore, are of 
short life and have a maximum capacity at the beginning. To avoid all 
this the present accumulator is made of the Planté type; the active ma- 
terial, when formed electrolytically, adheres very strongly to the lead 
support on which it is formed, and it is therefore possible in this to use 
very high rates of charge and discharge; he considers the Planté form as 
the only rational one; in this there is less danger of buckling than in the 
others; the capacity is said to be equal to the best of the other accumu- 
lators, and is claimed to vary very little with different rates of charge 
and discharge. The plates are constructed of a large number of vertical 
bands of lead, alternately flat and corrugated, the planes of which are 
perpendicular to that of the plate; the lower ends are all soldered together 
to the frame, while at the upper end these bands pass over a portion of 
the frame; the lead is 0.5 mm thick; the surface of such a plate is said to 
be one third of a square meter per kg of plate; it is stated that the plates 
may be discharged at any rate, even as great as a short circuit, without 
the least buckling; these plates are suspended on a somewhat complicated 
frame in which they rest on glass; nowhere do they touch the bottom of 
the cell. The capacity is said to have always exceeded 10 ampere-hours 
per kg (4.5 per lb.) at the normal rate of discharge, one ampere per kg; 
some of them have reached as high as 19 ampere-hours per kg (8.6 Ib.). 
The tests made at the Central Laboratory with a 4-plate cell weighing 
1.515 kg, are given briefly; the rate of discharge per kg of plates was 0.86 
to 1.33 and the capacity in ampere hours per kg of plates was 19.0 and 
15.8 respectively. The cell was discharged by the author at a rate of 
0.5 to 5 amperes per kg of plates, and it was overcharged to 3 and 4 times 
its capacity, both of which produced no bad effect. About a year agoa 
battery was installed weighing 7.5 kg. per cell, and was daily used for sol- 
dering, at the rate of 80 to 200 amperes; after 5.5 months there was not 
the slightest bending of the plates; another battery of 44 cells was 
installed near Glasgow, the total weight of which was 20 kgs, and which 
was charged at 40 to 80 amperes, which is equal to 2 to 4 amperes per kg 
of plate. To determine the life of the plates a calculation is made to see 
how many times the layer of active material may be formed over again 
before it has completely consumed the lead, and the number is found to 
be 15s. 


The Middle Conductor in Electrolysis.—The ‘Zeit. f. Electrochem.,” 
Nov. 20, contains an article by Drs. Loeb and Kauffmann in which they 
discuss at some length the principle of an electrode placed in an electro- 
lyte, between the anode and the cathode, and which they call the middle 
conductor. They state that the discovery of the action of such an elec- 
trode dates back ninety-three years, when it was discovered by Prof. 
Ermann, and they express surprise that it is being re-discovered repeat- 
edly, referring in particular to the recent description of Mr. Andreoli’s pro- 
cess which he calls ‘Indirect Electrolysis”(see Digest, Aug 23, and Sept.14). 
In the present article they describe a number of experiments with such a 
middle conductor. They used eight volts and placed an electrode in the 
middle of the tank between the others, connecting it, when desired, to 
different parts of a resistance placed between the terminals, and there- 
fore shunting the bath, the whole forming a sort of Wheatstone bridge. 
When copper sulphate was used and the middle conductor, of platinum, 
not connected to the circuit, copper was deposited in the form of a cir- 
cular patch on one side of the electrode, while on the other side corre- 
sponding to this patch, oxygen was evolved ; a curious feature was that 
the line of demarcation of this circle was very sharp, even under the 
microscope ; the theory is discussed. A number of other experiments 
were described, and among other things it was shown that the voltage at 
the terminals was always the sum of the separate voltages between the 
intermediate and each of the extreme electrodes. (The features which 
Mr. Andreoli claimed to be new do not appear to be discussed.) 

Electrolysis Without Diaphragms.—Dr. Bein, in the ‘ Zeit. f. Electro- 
chem.,” Nov. 20, describes a method, which was recently patented in Eng- 
land, in which the mixing of the products of electrolysis is prevented 
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without the use of a diaphragm; in general the vessel appears to be 
divided into four compartments by three partitions, the middle one of 
which reaches nearly, but not quite to the top of the liquid, and the two 
others, extending through the top down into the liquid, to nearly the bot- 
tom; the products of electrolysis are prevented from mixing by the mid- 
dle partition, and may be drawn off, if liquids, at the bottoms of the two 
outside partitions. In the specific application to chlorine and soda, only 
a single partition is used, which extends from the top nearly to the bot- 
tom, the two electrodes being in the two compartments thus formed. 


Zinc Plating.—The Heathfield process is described and the apparatus 
illustrated in the ‘‘ Zeit. f. Electrochem.,” Nov. 20. The articles are first 
plated electrolytically with a thin coating of mercury, on which the zinc 
is then deposited. If it is intended to be very bright, another thin coating 
of mercury is deposited over the zinc. If the mercury does not amal- 
gamate with the metal, then the zinc amalgam is said to be used as a 
foundation for the coating of zinc. This is not explained clearly. 


Galvanic Etching.—A process for etching letters, names or designs on 
metallic goods, such as knives, for instance, is described in the “ Zeit. f. 
Electrochem.,” Nov. 20. The objects are covered with the following 
mixture: One liter of naphtha, % kg of caroon bisulphide, 2 kgs of 
pulverized resin, and 1.5 kg of chloride of copper. After covering witha 
thin layer of this the stencil or type is washed with a weak solution of 
potash and pressed on the surface, which is then washed, after which it is 
wet with a weak solution of sal-ammoniac through which a current is 
passed, which then etches the metal where the insulating coat has been 
removed. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Avoiding Surface Leakage in Insulation Tests.—Mr. Price in the Lond, 
‘* Elec. Rev.,” Dec. 6, described a very. simple and ingenious method for 
avoiding the errors caused by surface leakage in testing dielectric resist- 
ance by the direct deflection method. The current measured in the gal- 
vanometer is generally assumed to pass through the dielectric in the 
ordinary method, but if a portion leaks over the surface it introduces an 
error in the result, making the specific resistance appear too low; to 
overcome this, in the case in which a slab of insulating material is tested 
between two discs, he uses the method shown in the accompanying fig- 





ure. AA is the slab of insulating material, 88 and CC the contact discs; 
the former is made smaller and is surrounded by a metal ring, DD, which 
is connected as shown, supplying the leakage current, which, as it will be 
seen, does not pass through the galvanometer; it is assumed that the 
resistance of the conducting film, between A and J, is large as compared 
with that of the galvanometer, in which case no current will flow from 
one to the other. He also shows that the same principle may be applied 
to cable testing; the ends are trimmed as usual, and a small coil of thin, 
bare copper wire 1s wound closely, two or three times, around the middle 
of the exposed ends of the insulation, and these are connected together 
and to the circuit, like the ring D in the above figure; these coils should 
be wound on both ends of the cable. 


Potentiometer.—The article by Mr. Fisher (see Digest, last week) is con- 
tinued in the Lond. ‘‘ Elec.,” Dec. 6. It is devoted to a detailed descrip- 
tion of the Crompton instrument and is accompanied by a good illustra- 
tion of it; the description does not admit of being abstracted. Beside the 
portion of the slide wire scale there is another scale showing the exact 
point indicated in degrees C where the contact should be placed when 
adjusting by means of the Clark cell, for different temperatures of that 
cell, an ingenious device which saves much time and calculation; the 
writer (who seems to have had considerable to do with the designing of 
this instrument) also tried the circular type, but abandoned it for several 
reasons. Any alteration of the temperature affects the whole instrument 
equally, so that the possible error from this cause is very slight; up to 
recently, since the rejection of platinum alloys, maganin was used, but 
owing to the difficulty of getting two samples alike nickel-steel alloy 
was adopted and has given every satisfaction, one of its valuable attri- 
butes being that it remains untarnished for any length of time, especially 
with a slight film of oil on its surface; this is true even in rooms contain- 
ing sulphuric acid fumes from accumulators. One of the important fea- 
tures of the instrument is the contact arrangement for the sliding wire; 
this is so arranged that the contact is made by a spring which is released 
by the key and therefore the pressure, which is governed by this spring, 
is always constant and cannot be increased by undue pressure on the key; 
this device is illustrated in detail. 


Measuring the Potential of a Metal in a Liguid.—In a paper by Mr. 
Reiner in the ‘‘ Wied. Beiblatter,” No. 10, noticed briefly in the Lond. 
‘* Elec.,” Dec. 6, he describes a new method of measuring the potential of 
a metal immersed ina liquid. The liquid is put to earth by a wet thread, 
and the metal connected with an electrometer. Copper in copper sulphate 
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is positive. (It would be interesting to know how the instrument was 
grounded, and whether there is any difference when it is grounded through 
the iron gas pipes, the lead water pipes, or carbon earth plates.) 


Direct Reading Platinum Thermometer.—A Physical Society paper by 
Mr. Appleyard is noticed briefly in the Lond. ‘‘ Elec.,” Dec. 6. It was 
devised for determining the temperature of dielectrics in experiments to 
measure their variation of resistance with temperature; the thermometers 
consisted of six platinum coils of about seven ohms resistance each; a 
slide wire bridge is used to measure the resistance; the slide wire is three 
meters long; the auxiliary coils are contained in paraffine oil, the temper- 
ature of which is kept constant by means of an incandescent lamp 1m- 
mersed in the oil. 

Electrical Laboratories.—A brief description by Mr. Pierron of eight dif- 
ferent electrical laboratories of societies and institutes in France, Ger- 


many and Austria is begun in ‘‘ L’Elec.,” Dec. 7. 


Hot Wire Mirror Galvanometer.—Mr. Szapiro, in the ‘‘ Elek. Zeit.,”"Dec. 
5, referring to the recent description of an instrument by Mr. Friese (see 
Digest, Dec. 7), states that the fundamental formula which is given is not 
correct, as it was assumed that the increase in length of a wire through 
which a current passes is proportional to the amount of heat generated 
in the wire, while as a fact it is proportional to the increase of tempera- 
ture, which is not proportional to the square of the current on account of 
convection, radiation and conduction of heat. 





Photometry.—In his serial in the ‘‘ Elec. Jour.," Dec. 15, Prof. Thomas 
gives briefly the arrangement ofa photometer room. The arrangement de- 
pends on the class of work to be done ; for incandescent lights, he recom- 
mends a Dibdin-Pentane or a Harcourt No. 2, as a standard ; a bar about 
2.5 meters long, a Lumner-Brodlun sighting box, or a sighting box con- 
taining a Leeson star disc, or a Bunsen disc, in the order of their prefer- 
ence; an ammeter, a voltmeter, a storage battery and resistance for adjust- 
ing the voltage of the lamps; as asperm candle is the only legal standard it 
should be provided. The room should be large and free from vibrations 
and from air currents; the standard should be placed in a box with proper 
openings for ventilation and for light ; the person making the readings, 
should keep his eyes in total darkness fora minute or more, and should 
avoid looking at the lights, as a glance at them will unfit him for good 
work for some minutes ; the scale may be read with the aid of a small pea 
lamp’; he recommends adjusting the voltage by means of a slide wire, in 
order to obtain greater accuracy. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Telephony in Berlin.—The “ Elek. Zeit.,” Dec. 5, contains a long article 
by Mr. Landreth, on the past and future development of telephony in 
Berlin. 





Multiplex Telephony.—Mr. Miller, in the ‘‘ Sibley Jour.” for December 
gives a brief summary of what has been done in this direction in the form 
of brief extracts of two patents. The firstis to Mr. Jacques. The system 
is based on the principle of the persistency of hearing, which is analogous 
to the persistency of vision. The ear can detect sounds lasting only a 
very small part of a second, but it will fail to notice an interruption of 
much longer duration in an otherwise continuous sound. A diagram of 
the system is given ; the apparatus consists essentially of two reeds which 
are made to vibrate in unison by means of an alternating current passed 
through the magnets causing the vibrations. One of these reeds is at 
each end of the line. In the extreme positions of this vibrating reed 1t 
makes contact with each of the two telephone circuits, or, in other words, 
the two reeds simultaneously connect the line alternately to one and then 
to the other set of telephones. The vibration is so rapid that the circuits 


are not opened for a period greater than o.or of a second. 
By having the reeds making contact successively with a 
greater number of plates, a correspondingly greater number 


of conversations may be carried on; (nothing is said about 
the second wire which carries the alternating current for vibrating 
the reeds and synchronizing their movements; if two wires are required, 
why not use two distinct telephone circuits and avoid the complications ? 
The second system 1s that devised by Messrs. Hutin and Leblanc; it is 
based on a system of resonators, each consisting of a combination of a 
condenser and a self-induction; sounds composing speech may be 
resolved into a number of components, each of a simple musical tone, 
and when these are all re-combined the original sound may be repro- 
duced; instead of re-combining all of them, only a part may be selected, 
and the resulting sound will then not be exactly the same as the original, 
but will differ only slightly from it. At each end of the single line there 
were three groups of resonators, each group, connected to a telephone, is 
tuned to definite frequencies which are exactly like those of the corre- 
sponding group at the other end; the frequencies of the different groups 
at the same end are not made commensurate with each other, so that 
each group responds to only those frequencies which were generated in 
the corresponding group at the other end, while it will prevent the pas- 
sage of any current of a different frequency; thus 10 components of the 
current will be transmitted and will be re-combined at the receiver. As 
far as the writer is aware, multiplex telephony has not been practically or 
commercially successful, the difficulties of the problem being much greater 
than those in multiplex telegraphy. 
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Calculagraph.—An instrument by this name is described and illustrated 
in the “ Elec. Eng.,” Dec. 11, and ‘‘ West. Elec.,” Dec. 21; it is intended 
for recording the time between the signal of the calling subscriber, the 
beginning of the conversation, etc., and is used on the long-distance sys- 


tem in New York. 
MISCELLANEOUS. 


Treatment in Case of Accident.—The official document of the Minister 
of Public Works in France is translated in the Lond. ‘ Elec. Rev.,” Dec. 6. 





Electricity at the National Capitol_—The ‘Elec. Rev.,” Dec. 18, con- 
tains a short article by Mr. Deayer describing briefly the new electrical 
appliances which are to be introduced at the Capitol. There will be a 
direct-current plant for lighting, consisting of two direct-connected 75- 
kw, 125-volt generators with a total capacity of 6000 lamps of 16 cp. 
There will be a set of powerful signal lights on the summit of the great 
dome ; heretofore a night session of either house was indicated by alamp 
on the dome ; there will now be a blue light to indicate that the Senate 
is in session and a red light to show that the night session isin the House. 
Welsbach burners were tried in the Senate Chamber, but they were not 
a success, and it is now contemplated using the so-called incandescent 
arclamp. Another feature is the introduction of annunciators connect- 
ing each member's desk with the call-board in the cloak room, for calling 
pages, in order to dispense with the very objectionable custom of clapping 
the hands. A plan has also been proposed to facilitate voting and to 
eliminate the long and tedious roll call; the plan contemplates running 
wires from each member’s desk to a large indicator at the Speaker's table, 
and the vote may then be taken in a few seconds, whereas it now takes 
30 to 45 minutes. A special telephone service connecting the House and 
the Senate will also be introduced ; heretofore the only telephonic com- 
munication between the two was through the exchange. There will also 
be a chronometer connected electrically with the National Observatory. 

Electric Rifle.—The Blake rifle is illustrated and described in the ‘‘ Elec. 
Eng.,” Dec. 11; a battery is contained in the stock; the trigger closes a 
circuit through the cartridge, thus firing it; two wires enter the cartridge 
and their ends ‘“‘ nearly meet” ; it seems that the current is intended to 
jump over the space, establishing ‘‘an arc” in the cartridge; by having 
the point of firing near the bullet end of the cartridge a more effective 
explosion of the powder is said to be secured; (what the other advantages 
are claimed to be is not stated, nor is it shown how such a small battery 
can strike an arc between two wires not in contact.) 

Biographical.—A full-page portrait of John Frederick Daniell is pub- 
lis hed in the * Elec. Jour.,” Dec. 15. 


An Atlanta Exhibit. 


The exhibit of the H. W. Johns Manufacturing Company in the Elec- 
tricity Building at the Atlanta Exposition is conspicuously situated near 
the centre of the building and is devoted toa display of its trolley line 
and other insulating materials. The trolley insulators are displayed on 
sample boards and illustrate the latest and most approved forms. In 
addition to the trolley materials insulated with moulded mica are section 
insulators and crossings of the so-called Philadelphia type, made straight 
under run for high speed. 

In a panel at the rear of the space is a tasty arrangement of vulca- 
beston street-car controller pieces, comprising the various parts which 


LECTRIC RAILWAY INSULATORS VULCARESTON MOCqOED MICA 
INSULATION FOR SPECIN PURPOSES, “a eaiSS MARSHY 





AN EXHIBIT AT ATLANTA. 


have been used in the Walker, Curtis, Westinghouse, Sperry, General 
Electric, Steele and other controlling devices. Other vulcabeston parts 
for various purposes are also shown. These consist of field-magnet 
spools, brush-holder bushings, commutator rings, washers, arc lamp 
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parts, insulating sleeves and other shapes. Special parts made of 
moulded mica and the black monarch insulating compositions are shown 
in a glass case and their use illustrated by devices in which some of the 
special parts are used, or which are altogether composed of the insulating 
material; such as the Clamond telephone pieces, showing highly polished 
and finished surfaces; the switches of the Electric Protective Company, 
of Philadelphia, and the Cutter, Hart & Hegeman and Stevens's switches. 

In the centre of this case is an interesting specimen of crude asbestos, 
showing fibres as delicate as silk. This rests upon a sheet of vulcabeston 
gx inch thick: 

One of the interesting features exhibited are the electrotherms, which 
are a novel arrangement of resistance wires woven with asbestos into the 
form of amat. These are used for therapeutical purposes for localizing 
temperatures ; one large mat, 3 feet by 5 feet, rendered water-proof by a 
casing of rubber, is shown for use on the surgical operating table. 
They have also been applied for heating street cars, and in this connec- 
tion proven very satisfactory. 

We understand that the H. W. Johns Manufacturing Company has in 
process of manufacture cheaper forms of insulators, which embody all 
recent improvements, which, however, it was too late to include in the 
present exhibit. 


The Higham Arc Lamp. 


For the problem of running twoarc lamps in series on a constant- 
potential circuit a solution was found some time ago, but in every case 
this has been accomplished by means of the introduction of a wasteful 
resistance consuming a considerable amount of the energy. The Higham 
Electric Company, of 168 High Street, Boston, Mass., has designed and 
perfected a lamp which is made very much more economical in the use 
of the energy supplied, through an ingenious utilization of the principle 
of self-inductance. The regulators are so arranged as to be constantly 
oscillating the carbons, varying the length of the arc, and thus the 
current becomes slightly fluctuating and is capable of producing self- 
inductive reactions. The coil in series with the lamp is highly inductive, 
somewhat resembling the Swinburne hedgehog transformer. This induct- 
ance coil mairtains the stability which was heretofore accomplished by 
means of a dead resistance, and the energy absorbed by the coil is trifling. 
The continual wave motion of the current is imperceptible in the burning 





Fic. 3. 
CHOKING 
CoIL. 





Fic. I. 


Tue HicHam Arc Lamp. 


of the light, yet is sufficient to produce the effect just described. By this 
means as much as g2 per cent. of the total watts appear at the arcs, 
whereas, when a dead resistance is used for the same purpose it is diffi- 
cult to obtain more than 80 per cent. The extreme condition of stability 
obtained by this new method is also such as to allow solid moulded car- 
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bons to be used, which, it is claimed, give considerably more light for 
the watts consumed than soft-cored carbons. The stable conditions of 
the lamp permit the adjustment of the lamp magnet mechanism to oper- 
ate on a straight line characteristic, which is a theoretical method of 
obtaining absolute regulation of candle-power. 

In a test of the lamps witnessed at the Higham lamp factory recently, 
the following results were obtained: The total voltage was 107.5 volts, 
while around the lamps alone it was 101.5 volts, 6 volts thus being taken 
up in the induction coil. Each lamp absorbed 50% volts, and the 
balance between the two was remarkably steady; in fact, it was impos- 
sible to disconcert the regulating mechanism, even by forcibly blow- 
ing out one of the arcs, for it picked up again at once, the volt- 
age being evenly divided as before. The voltage across the carbons 
averaged 48.9 volts, while the mechanism absorbed about 1% volts. 
These tests speak for themselves in the marked economy of the lamp. 
In appearance the arc is symmetrical and intensely luminous. The car- 
bons burn evenly and quietly. Cuts of the lamp are herewith shown and 
also of the induction coil. While the type shown is not designed to be 
highly ornamental, it is substantial and serviceable, and has a neat and 
compact appearance. 


Multipolar Series Reversible Mill Motor. 


We illustrate herewith a new type of a series reversible multipolar 
motor and controller, manufactured by the Card Electric Company, of 
Mansfield, O. 

The motor is shown enclosed in Fig. 1, and can be used in places where 
the open type of motor would soon be destroyed. In connection with the 
controller and current-f@gulator shown in Figs. 2 and 3 it is especially 
applicable for operating traveling cranes, turn bridges, hoists, bending 
rolls and other kinds of machinery which require various speeds in either 
direction. As mounted for general work the front of the motor is sup- 
ported on a cast-iron stand rigidly fastened to the bed-plate of 
the machine or other foundation, with trunnions on each side 
of the upper part taken through suitable bearings on the motor case, 
forming a pivot for the motor to swing on. The rear part of the motor is 
supported on springs at each side, with springs above held in compres- 
sion by bolts through the pedestals, which support them and which are 
also fastened to the bed-plate. The object for this arrangement is to 
provide a flexible support for the motor and a cushion for the gearing 
when heavy loads are thrown on the motor or the direction of rotation is 
suddenly reversed. In practice it has been found to work admirably, and, 
in addition to saving the gears, gives the motor a noticeable advantage 
in starting heavy loads at slow speed. Where the conditions are such 
that the spring suspension is not advisable, brackets are provided on the 
motor for bolting to the bed-plate or foundation rigidly. Special pains 
have been taken in the design to provide large bearings for the armature 
shaft and other parts subjected to strains and wear. 


“Vika 


Fic. 1.—STATIONARY IRON-CLAD REVERSIBLE Moror. 


Fig. 2 shows the controller with the lever in a vertical position for 
current ‘ off,” and the door open, exposing the mechanism for regulating 
the current. Fig. 3 shows the back removed, exposing the wiring 
and connections to contact fingers. The working parts are practically self- 
contained, and with the exception of the operating lever are fastened to 
a back made in one piece, which can be removed from one case to 
another without disturbing any of the parts. Each controller is pro- 
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vided with two revolving cylinders, geared together and operated by 
the lever, at the top of which are fastened a series of contact rings. 
The one at the right is used exclusively for opening and closing the 
circuit and has 24 contacts. These contacts are so arranged with refer- 
ence to the motor-winding that arcingis impossible. A separation of 1-16 





Fic. 2.—CONTROLLER WITH FRONT OPEN. 


inch between rings and contact arms will open the circuit without carrying 
current across. The cylinder at the left carries the reversing rings, and 
others for regulating the flow of current through the motor. Of these 
latter there are 10, and the resistance between them is so proportioned 
that no spark follows when a change is made, no matter how slowly the 
lever is moved. Near the bottom of the controlier are a series of binding 
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blocks for making connection to the motor, current-regulator and the 
line. These binding blocks are plainly marked with letters and figures 
and correspond with others on the motor and regulator. The cylinders 
for starting and regulating the current are compact and strong, with 
ample insulating resistance for use on any circuit up to and including 500 
volts, and have sufficient metal in the contacts/to carry a large excess of 
current without heating. 

















Boiler-Tube Cleaners. 


Boiler tube cleaners, as usually manufactured, have a spring to maintain 
the distance between the jaws, and when the tool is used in a tube and 
brought in contact with an unusually heavy deposit of scale, these 
springs are apt to contract sufficiently to permit the cleaner to pass over 
an obstruction without in any way removing it. The Haller tube cleaner, 
made by the McClain Manufacturing Company, of Pittsburg, Pa., and 
which we illustrate, provides for such cases as this, and is equally appli- 
cable to all other uses. The set-screw shown prevents the jaws from 


contracting, and a passage must be cut through a deposit before the tool 
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can possibly get any farther. Noinjury can be done by the tool, as it is 
set a size smaller than the inside diameter of the tube, and its power will 
not be exerted except when there is a coating of scale between the cut- 
ting wheels and the side of the tube. The tool, which is the invention of 
a practical engineer, is constructed in the strongest possible manner, the 
body being of cast steel and the cutting part of the best tool steel. All 
the parts are interchangeable and should any of them become broken or 
injured in any way, they can easily be replaced. 


Multipolar Dynamos and [iotors. 


In the front ranks of the carefully designed and substantially con- 
structed dynamos and motors now on the market are the machines built 
by the Gates Manufacturing Company, of Chicago, one of which is repre- 
sented in the accompanying engravings. These machines present no 
erratic or radically original features of design, the object being to pro- 
duce plain, efficient and reliable apparatus rather than machinery em- 
bodying eccentric ideas of doubtful practical merit. 

Fig. 1 shows a dynamo with the armature brushes and one pedestal 
removed, and Fig. 2 shows the same machine entirely dismantled. 
While the general design of these machines is entirely conventional, as 
above stated, there are some new features in the minor details which con- 
tribute to convenience of repair and handling. The commutator seg- 
ments are independently removable, so that in case a single bar becomes 
accidentally damaged in any way it can be replaced with ease, and the 
necessity for turning down the whole commutator in order to ‘‘ true out” 
the single damaged spot is obviated. Each magnet core and pole-shoe is 
cast in one piece of soft, low carbon steel, and bolted to the ring frame, 
which has very short, radial projections, faced off to make good magnetic 





1.—DYNAMO WITH ARMATURE REMOVED. 
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contact; this construction allows the removal of any magnet core and 
coil without removing or disturbing the armature. 

The armature and commutator are mounted upon a cast-iron sleeve 
independent of the shaft, so that in case of accident to the latter it may 
be removed bodily without disturbing in the least the armature core, coils 
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or connections. The armature is slot-wound with a flexible bar system of 
conductors which greatly facilitates the handling of the coils and contrib- 
utes to the cool running of the machine. 

Among other good features which go to make up an excellent combi- 
nation are low magnetic density throughout the field-magnet circuit; low 
current density in armature conductors; large ratio between field and 
armature ampere-turns; the simplest of brush-holders and general 
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arrangement; self-aligning and oiling journals which do mot generously 
distribute oil where its absence is preferable ; and moderate speed. The 
machines are built for belt-driving or direct-connection, as may be de- 
sired. 


Improvements in Engine and Dynamo Building. 


The claim that for direct-connected apparatus much better results can 
be obtained when both engine and dynamo are built by the same com- 
pany, assembled and thoroughly tested before leaving the works, is not 
an unreasonable one, and the entry into the electrical field for this pur- 
pose of the well-known builders of automatic engines, the J. H. McEwen 
Manufacturing Company, of 26 Cortlandt Street, New York, is a matter 
of much interest. By this combination the advantage is claimed that all 
parts can be standardized and duplicated, and can be turned out at 
less cost than is possible when the engine is built by one company and 
the dynamo by another in widely different localities. The complete 
machine, having been thoroughly tested at the works, insures quick and 
satisfactory starting when it reaches its destination. This feature will 
be appreciated by those who have had experience in this line. 

The McEwen Company is well equipped for this new departure, its new 
works containing the latest improvements in machinery and shop con- 
venience. 

Taking up first the engine, some recent improvements have been made 
in the details, notably in the governor and cross-head. Fig. 1 isa cut of 
the governor, which is extremely simple, having but one bearing, and that 
a roller pin bearing, which requires no lubrication, and as the spring is 
the only part that is adjustable, there cannot be any trouble from misad- 
justment. 

Fig. 2 and 3 show the construction of the cross-head. The shoes are 
held in position by eccentric bolts. To adjust the position of shoes for 
wear, it is only necessary to turn the eccentric bolt tosuch an extent as is 
necessary to give proper adjustment. It will be noticed that the shoes 
swivel on the eccentric bolts, so that it is impossible for the shoes to have 
anything buta full bearing. Both upper and lower guides, as well as the 
cross-head pin, are oiled from stationary sight-feed oil-cups on top of the 
frame. The oil is wiped off by the upper shoe, and is caught in oil grooves 
shown, extending across the face of shoe, and led through oil holes at 
each end of grooves to inside of upper shoe; thence to a funnel-shaped 
oil hole in strap of cross-head box to cross-head pin; from there it drops 
to lower shoe and then through holes in this shoe to lower guide. 

The shoes are faced with genuine babbitt, which is put onin sucha 
manner that it is as solid as though it were part of the shoe itself. 

The Thompson-Ryan dynamo represents a radical departure in dy- 
namo design, differing in nearly every detail of construction from the 
ordinary type of machine. The most important feature is a set of series- 
windings surrounding the armature, and termed balancing coils. This 
feature, which is the invention of Prof. Harris J. Ryan, of Cornell Univer- 
sity, was introduced for the purpose of balancing armature reaction, and 
carefully conducted scientific tests show that it accomplishes the desired 
end perfectly. 

The field castings of these machines are of steel and consist of but 
three pieces, which are held together by four bolts. One of these cast- 
ings is the * pole-ring,” shown in Fig. 5, through which the balancing 
coils are wound, and the other two constitute the field ring proper, 
Fig. 7. 

The balancing coils are wound in such a way that the current passes 
through them across the pole face in the opposite direction from the cur- 
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tents in the armature conductors, and thus the magnetic effects of the 
armature currents are neutralized. 

Fig. 6 is a view of the completed pole ring. The field ring, Fig. 7, 
shows on its internal periphery the ‘‘ pole necks,” around which the coils 
are placed. It will be seen that the field ring is of such a shape as to en- 
tirely enclose the field coils, thus thoroughly protecting them from me- 
chanical injury. It will be noted also that the space in the field ring 
allowed for the field coils is unusually small, and it is claimed that there- 
fore less than one fourth as much energy is required to magnetize the 
fields of this dynamo as is necessary for a machine of equal capacity of 
ordinary design. On account of the small amount of field energy required, 
the rise in temperature of the field coils is very slight, notwithstanding 
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the fact that these coils are so nearly surrounded on all sides. No com- 
pound winding is used on these dynamos, since, it is claimed, the balanc- 
ing coils afford a compounding vastly more effective than the compound 
coils of the ordinary dynamo. 

All of the armatures for the Thompson-Ryan dynamos of whatever 
capacity, and whether wire-wound or bar-wound, are constructed on the 
same general style. The cores are built of thin plates of a special steel, 
the distinctive feature of which is its unusually low hysteresis loss. The 
plates are stamped out in the form of rings, and a series of long slots are 
punched near the edges. These rings are then clamped firmly to a cen- 
tral hub or spider by means of brassend plates. There are no bolts pass- 
ing through the laminated core, and no iron comes in contact with these 
plates. As a consequence of this there is no leakage of magnetism and 
no development of potential in any part of the core to cause eddy cur- 
rents and waste energy. The holes in the plates form “tunnels,” in which 
the armature windings are placed. Fig. 9 gives a very good idea of the 
appearance of the finished armature core. 

It will be noted that the slots or tunnels are of unusual depth for this 
style of armature. Another peculiarity of this machine is the large 
number of poles used. This feature, which in ordinary designs would be 
bad practice, 1s a valuable one of this peculiar style of design, enabling 
the builders to greatly shorten the armature conductors, and to use on 
all their armatures what may be described as the cylindro-hexagonal 
style of drum winding. In this winding, all parts of every conductor of 
any particular layer on the armature lie in the same cylindrical surface, 
and the windings do not bend down over the end of the armature core at 
any point, and the conductors being placed through the core and below 
the surface, no binding wire is necessary. 

The commutators are, as a rule, large in diameter and comparatively 
short in length. They are not mounted on the shaft, as is the usual prac- 
tice, but are carried by a projecting ring of the spider. Fig. 10 is a view 
of the completed armature for a 200-kw direct-connected railway gen- 
erator. 

One of the noticeable features of these armatures is the ventilation. 
The armature being large in diameter, the central opening is also large 
and extends entirely through the armature from end to end, thus afford- 
ing large heat-radiating surface. The principal ventilation is effected by 
the winding itself. The conductors cross one another in such a way as 
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to form a sort of open lattice-work with innumerable tadial openings 
through which the air circulates in great quantities, thus exerting a pow- 
erful cooling effect. 

Fig. 7 is a view of complete brush-holder arrangement. The brush- 
holders project outward, and leave the entire outer end of the commu- 
tator free and accessible. The holders are very simple, and hold the 
brushes in such a way that they require no adjustment, but have only to 
be slipped into the holder. Working with brush-holders absolutely fixed, 
there is entire freedom from sparking under any and all conditions of 
load. 

The whole brush-holder arrangement is adjustable around the commu- 
tator, and by loosening the clamp bolts, the brushes may be shifted back- 
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ward or forward. This is only done, however, for the purpose of adjust- 
ing the compounding of the machine. By shifting the brushes in this way 
the machines may be adjusted through a range of from ro per cent. drop 
at full load to 10 per cent. rise, and this without any effect whatever on 
the commutation. 

Fig. 4 shows a curve of commercial efficiency taken from actual tests 
of a Thompson-Ryan 200-kw generator. The peculiar features of this 
curve are not so much the good efficiency under heavy load as the 
unusually high efficiency under light loads and the very great range of 
uniform efficiency. This is due to the unusually small fixed losses, the 
result of the very small field energy consumed and of the small losses in 
the armature core. 

Another feature of the dynamo is the great ease with which two or 
more machines may be worked in parallel. The design of the machine 
peculiarly fits it for this sort of service. They may be thrown in parallel 
while differing widely in voltage produced, and each machine will take 
its due proportion of the load, notwithstanding the fact that they may be 
greatly over-compounded. Two or more of these machines will work 
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perfectly in parallel, and divide the lightest load evenly or maintain per- 
fect unison with the entire load thrown off. 

The Thompson-Ryan dynamos are built in sizes from 
1500-kw capacity, both belted and direct-connected. 


12%4-kw to 
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THE ELECTRICAL STOCK MARKET. 





NEw YORK, Dec. 21, 1895. 
THE ELECTRICAL STOCK LIST has shared the general demoralization 
which has characterized the whole market this week, following the publication 
ofthe President’s Venezuelan message,and many stocks have suffered severely. 


THE TRACTIONS have been no exception to the general decline. The 
various stocks, almost without exception, have been offered down, while very 
few sales have been made at great concessions. 


BUFFALO RAILWAY stock has held firmer than the general list. After 
selling at 70% the stock quickly advanced to 72%, and only sold off toward the 
close to around 70. The State Board of Railway Commissioners, who have 
been considering the application of the Buffalo Traction Company fora fran- 
chise, have adjourned until the 30th of this month, when the final arguments, 
for and against, will be heard. The present would not seem to bea favorable 
time for theissue of any new securities. 

NEW ORLEANS TRACTION stocks advanced sharply during the early part 
of the week, but shared the general demoralization at the close. Sales of the 
preferred are reported as high as 69%, while it was offered freely at 68 to-day. 
The common reacted from 20% to 18. The upward movement was attributed 
to the reports of increased earnings, which the company publishes from time 
to time, 

ELECTRICAL STOCKS. 





Par Bid. Asked. 
Chicago Edison Company........... wasatepessee eaenws 100 120 125 
Edison Electric Ill., New York............0065 eccvece + 100 95% 97% 
“6 66 Se As kéckFoars Wop ti's6sedes «6 100 110 115 
“ " wan | |. SAR eee 100 145 150 
“ " TINE 455. 0.0 6s ses accneves tins 100 es 115 
I I ea oo cane 46 60066544550 6a'e'ss0050 100 13 15 
Electric Storage Co.. Philadelphia...................0. 100 es 24% 
Electric Storage, pref.......... OVecoendeesss Sivews on sees 100 24% cn. 
Gemeral Blectric ...c.crcccccccsosevcvcsecccccccecccceses 100 22% 23% 
eS SL, SPD 0 on GUD av daGaN whos scsc'e vicsonenen's 100 60 63 
Westinghouse Consolidated, com...........ceeeeeeees << ae “s 30 
“ ” OE olan vacnct abuse hae 64s 50 54 54% 
BONDS. 
eee a a CS eee 105 105% 105% 
Edison Electric Light of Europe..........cscseeeeeees + 100 75 85 
SODOERI BOGtEIO CO. GOD. BE. csc ceccccccccccccccceecs + 100 Ga Qo 
TELEGRAPH AND TELEPHONE. 
American Bell Telephone........ eccvcee eeecevccccccere 100 gt 192 
American District Telegraph.........ccesesecseeseoes + 100 25 30 
American Telegraph & Cable...........sscsccoccescees 100 os 95 
Central & South American Telegraph............. coos 300 117 120 
Commercial Cables..... See ies hee Waka 5 06de66nebeb wows. 100 150 zo 
tErie Telephone....... Ten leg eh eak Gacchees ibe basees - 100 57 53 
OA Oe UE FEI coc cccosccccccencccsccccccevees 100 105 “e 
i EE PIII, cogs ccccccccesepaceccesoocsces 100 j 85 
Postal Telegraph-Cable .......... Giese svarcodbesvaces 100 82 83 
Western Union Telegraph............. icae ee daitsdaalua 100 83% 84 
ELECTRIC TRACTION STOCKS. 
Baltimore Traction........ Srrerrrrerrrr rr rere seeeeeeees 25 15% 15% 
Binghamton RR. com..... Eclat a cbs sb veikwa¥ nen s's Sateen » 100 100 ae 
Brooklyn Traction.,....... eins >asevatae scaeennnes écede «Sam 11 13 
“ ” POE. 5 os sats veebocces ocoesenccqneees 100 59 61 
Buffalo St. Ry... ccrcccccseveseveccvscccecsescccsesccsscce 100 72% 73 
EPO CE PE eaciwin ens ccanes te 060s 06000scecceveces 100 69 70 
Cleveland Electric Ry.... ...... Seekebeebensecccecasens 100 59 603%, 
Columbus St. Ry wont © Seevvese seneedassssoes insta eink ade Ea 100 47 50 
Bestonville ...ccccccccccces cvccccccsccccecers eoveccecss 100 as 51% 
Long Island Traction, all pd.......... Ee oe 100 14% 15% 
Lowisville St. Ry. COM..ccccccccccccccccscscccesccccces 100 37 39 
” Fe PECL. ccccceccccces Ceceeecevereceecees 100 87 88 
DEO Ww OPIRRRE TTMOTIOR sre cccccvcicccceccocccae epccecccs 100 19 20 
= = DCE oc ccescconeccecdececcecsncecs 100 67 68 
Bare HTS TPAOOR icc ces ceccccsecccecsscccsescovece 100 32 34 
”" Sid NOOR ..vc650chindere Cecennseeeeevocce + 100 83 85% 
rE MEO cs enc nvccccenaeascacaee Seakenes 50 64 os 
Rochester St. Rv.......... cocvee ereeeesese CAs ona Fenactwe ee ee 37 
I. CLE achat escccaecccececeenassee inmaathaaneed od 46 “ 
Union Ry. (Huckleberry) cmeeeenes Snes chaneteeaae ase 100 112 115 
Union Traction, rcts $5 pd..... xa eka Nek eadéeteanieess es II 14 
West End, Boston............00. peccceccces evapetedaond 100 Jo 70% 
~ - Seer Cobo eee esereeeeesereeres 100 93 ee 
Worcester Traction........ aghablabiss oaddiavnse cien sas 100 15 17 
“ + DOE, 50¢sedhienkse bende tas du decnn 100 84% 86% 
BONDS. 
Buffalo St. Ry. rst con. 5s....... Co eeeseerescecesseccecs 100 104 105 
PEE SELLA CO. BB.4 co ccvasscecscccecceccccs 100 99 100 
Cleveland Elec. Ry. rst mtge s5s..... rer honeneneede 100 102 104 
PESOS Te, BE. BOE he cacccccccccces cashaieen aeaaa 98 101 
Rochester St. Ry. rst 58............ peebentekesdee’ pene 100 102% 104 
PESOEE BET. BU TRON GBeccccccceccccecsoce soevececessces 100 105 108 
*Westchester Electric rst mtge ss..... Sewsenue gxaewaas 100 98 101 





* With accrued interest. 

t Ex-Div. 

BROOKLYN CITY RAILWAY STOCK has declined about 16 points. This 
however, is probably due tothe various lawsuits in which Long Island Trac- 





tion (the parent company) is engaged, and to the dispute regarding the owner- 
ship of part of the so-called Plaza in Brooklyn, as well as to the general weak- 
ness in the market. The contest with the Nassau Company for franchises has 
not yet been decidedin favor of either road. Brooklyn Traction is also heavy 
and dull. The rest of the list isinactive at very general declines. 
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Special Correspondence. 


New YorK NOTEs. 


Office of THE ELECTRICAL WORLD, lt 
253 Broadway, NEW YORK, Dec. 23, 1805. § 

DURING THE COMING YEAR the H. W. Johns Manufacturing Company, 
of 87 Maiden Lane, will offer to electric railways and others interested in trol- 
ley line and insulating materials some forms of insulators which have proved 
to be most advantageous and reliable. The company will also put on the mar- 
ket some new designs which, it is expected, will prove to be attractive, and in 
which will be maintained the high standard of excellence characteristic of all 
the Jonns insulating materials. 

THE PECK ELECTRICAL COMPANY.—Mr. E. F. Peck, vice-president of 
the National Electric Light Association, who for the last ro years has been 
the general superintendent of the Citizens’ Electric Illuminating Company, of 
Brooklyn, has formed a company to be known under the above name, with an 
office at 15 Cortlandt Street. The company proposes to manufacture and deal 
in electrical specialties and supplies and also to engage in electrical engineer- 
ing in all its branches. Mr. Peck’s long and practical experience as superin- 
tendent of one of the largest and most successful electric lighting plants in the 
country, together with his recognized capacity as an electrical engineer, will 
undoubtedly command for the company a large share of public and private 
patronage. 





WESTERN NOTES. 


936 Monadnock Building, 
CHICAGO, IIL, Dec. 20, 1895. 

PROF. WILLIAM ESTY, of the University of Illinois, has been promoted 
from the position of instructor in electrical engineering to that of assistant pro- 
fessor, and Mr. Sager, who has been instructor in physics for the past year, has 
been made assistant professor in that department. 

MR. JOSEPH FRANKLIN, president of the Commercial Electric Supply 
Company, St. Louis, is spending a few days in Chicago looking after the 
interests of his company. He reports business with them is flourishing in 
spite of the keen competition they have to contend with in St. Louis. 

THE ST. LOUIS ELECTRICAL SUPPLY COMPANY, of St. Louis, is now 
busily engaged in preparing anew and complete catalogue of its various elec- 
tric light, power and street-railway supplies and specialties,and expects to 
issue the book about the first of the year. This catalogue, it is said, will com- 
pare favorably with anything in this line ever brought out. 


Branch Office of THE ELECTRICAL WORLD, 


GEORGE W. CONOVER, Western manager for the Perkins Electric Switch 
Manufacturing Company, of Hartford, Conn., has returned from a visit made 
to his factory in the interest of Western buyers. Under Mr. Conover’s intel- 
ligent and courteous management, the business of the Perkins Electric Switch 
Manufacturing Company in the West has assumed large proportions, and 
unless all signs fail, 1896 will surpass any previous year. 


CANADIAN NOTES. 


OTTAWA, Dec. 109, 1895. 


LEVIS, QUE.—The proposed system of electric light is estimated to cost 
$180,000. 

DIGBY, N. B. 
railway. 

ST. CATHARINE’S, ONT.—The ratepayers will probably vote on a by-law 
next month to establish a civic electric plant. 

MONTREAL, QUE.—The Royal Electric Company has secured the contract 
for lighting Logan Park, Brock Street Tunnel and Lachine Canal. 


-The New France Milling Company will build an electric 


CALAIS, N. B.—A long-distance telephone line is to be constructed next 
spring between Calais and other places in New Brunswick, connecting with 
Boston. 

CHICOUTIMI, QUE.—The new electric plant at Chicoutimi is now in opera- 
tion. The cathedral, seminary and archbishop’s palace will be lighted with 
electricity. 

HULL, QUE.—Contractor Viau states that he will shortly make an offer to 
the Council to light the streets by electricity. The Council, on the other hand, 
is considering the purchase of a plant, 
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VANCOUVER, B. C.—The Western Light, Heat & Power Company has 
applied for a charter; object, general electrical business. The promoters are 
C. D. Crandell, J. E. W. McFaren, George H. Cowan, and William T. Steward. 


HAMPTON, N. B.—Hampton will in all probability soon have the electric 
light. Cecil March has already secured a large number of signatures to con- 
tracts for the use of electric service. Electric cars are talked of, too, between 
Hampton and St. John, N. B. 


NEWMARKET, ONT.—A meeting was held recently in regard to the pro- 
posed Ontario & Lake Huron Electric Railway, at which Mr. Pey, the pro- 
moter, stated that he had been requested to extend the line to Goderich by way 
of Wingham. The Dominion and Provincial governments have granted 
bonuses to the extent of $6200 a mile. 


SCHOMBERG, ONT.—L. E. Hambley, who is interested in the proposed 
electric railway between Aurora and this village, was here recently in con- 
nection with the scheme. He stated that the probable cost of the road would 
be about $290,000, and that the bonus by-law would be submitted to the munici- 
palities as soon as a government charter is secured. A.B. Armstrong, of 
Toronto, is solicitor for the applicants. : 


MONTREAL, QUE.—The Street Railway Company has been granted the 
permission by the Road Committee to build a line on Mount Royal Avenue. 
The extension will mean about four miles of additional track. 

The sale of real estate and other property of St. Jean Baptiste Electric Com- 
pany (in liquidation), took place on Dec. 19, at the office of Mr. Charles Des- 
marteau, the official liquidator. The whole property was disposed of, Hon. L. 
Tourville being the purchaser for the consideration of $53,000. The book 
debts, which aggregated $3700, were sold at 35 cents on the dollar. 


QUEBEC, QUE.—The shareholders of the Montmorency Light & Power Com- 
pany, at a meeting held on Dec. 11, decided to accept the offer of the Electric 
Street Railway Company for the purchase of the stock and franchise of the 
former company. 

Mr. Beemer is pushing his scheme along to consolidate all the electric and 
street railways in and around Quebec. The stockholders of Montmorency Elec- 
tric Power Company are called to meet to-morrow to decide whether they will 
accept the Beemer offer. This contemplates the purchase of the whole stock 
by the company represented by Mr. Beemer at the rate of 15 per cent.; that is 
to say, 50 per cent. above par, and of 38 per cent. over its actually quoted value, 
Mr. Beemer’s scheme calls for a capital of $2,500,000, and there are New York 
and Baltimore capitalists ready to put their money in it. 


ENGLISH NOTES, 


(From Our Own Correspondent.) 
LONDON, Dec. 11, 1895. 


GOVERNMENT ELECTRICIANS.—Mr. A. P. Trotter, who was for some 
five years editor of Zhe Electrician, has been appointed to the post of Elec- 
trician and Inspector to the Government of Cape Colony, a post which has just 
been created by the Electric Lighting & Power Act of the present year. 

ELECTRIC LIGHTING & TRACTION FRANCHISES.—AIl companies 
and individuals wishing to obtain parliamentary powers for supplying elec- 
tricity for lighting purposes or for electric traction, are obliged to publish their 
intention in an official journal knownas the London Gazette twice during 
the months of October and November. The number of these advertisements 
forms a very fair criterion of the electrical activity in these two directions, 
which may be expected during the next twelvemonth or so. This year there 
are 41 electric lighting notices as against 32 last year, 28 of the notices being 
given by local authorities. The electric traction notices exhibit a marked 
increase, there being 37 in all, as against 13 last year and 17the year before. 
An unusual feature of the notices this year is to be found in the fact that four 
gas concerns are seeking power to supply electric current. 

MUNICIPAL AUTHORITIES AND ELECTRIC LIGHTING.—The con- 
tinuity of the responsibility of local authorities has recently met with a striking 
exemplification at Fareham, a small town close to Portsmouth. Fareham has 
been blessed for some years witha struggling electric light company, anda 
little while ago, just previous to the municipal elections, the Fareham local au- 
thority, which was largely composed of members interested in the electric light 
company, decided by the casting vote of the chairman to purchase this strug- 
gling concern, which had by then nearly struggled into bankruptcy. This step 
was taken by the local authorities in face of a number of hostile meetings of 
the rate-payers, and notwithstanding that the elections were going to take 
place within a few days. The result of the elections was that the Fareham 
Local Board was completely transmogrified, all the members who had voted in 
favor of the acquisition of the bankrupt electric lighting concern being thrown 
out. The new board thereupon endeavored to wriggle out of the contract 
which had just been entered into, but to no purpose. An action was brought 
against it by the electric light company, and the Lord Chief Justice of England 
decided that the local authority not having fulfilled the contract entered into 
must pay damage to the extent of £3800 and the costs of the action. In this way 
the continuity of the responsibility of local authorities from one election to 
another has been vindicated, but it must be confessed that the rate-payers of 
Fareha‘n deserve commiseratior. 

THE BOARD OF TRADE AND “LOW PRESSURE.”’—The report of the 
special committee appointed by the Board of Trade to consider the revision of 
the definition of **low pressure,’’ has been published. As I foreshadowed in 
my last letter, it is of a satisfactory nature. In future “low pressure” 
supplies will be deemed to be those in which the pressure, at no time, exceeds 500 
volts continuous, or 250 volts alternating. High pressure supplies will be those 
in which the pressure cannot exceed 3000 volts, and extra-high pressure sup- 
plies will be those in which the pressure may attain an amount exceeding 3000 
volts. 1 do notthink the distinction in the low pressure definition, between 
continuous and alternating current supplies, will be altogether to the liking of 
current men. Whether it will be of much practical import is doubtful, since, 
on the system which is now almost universal in this country, viz., 200-volt 
feeders terminating in transformers feeding 3-wire net-works, the maximum 
pressure permissible on the 3-wire side of the transformer is not so important 
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as in the case of an ordinary 3-wire system. No pressure exceeding 250 volts 
is to be permitted inside a consumer's house. The neutral of a 3-wire system 
may, in future, be ‘earthed at any one point’? whenever the Board of Trade 
are satisfied that a high insulation is maintained on all other points of the 
system, and suitable and sufficient means are provided for the immediate 
detection, localization, and correction of any fault. With a view of preventing 
constant wholesale changes in the pressure of consumers’ terminals, such as 
many 3-wire engineers are contemplating, in order to double the power-carry- 
ing capacity of their mains, it is provided that no change shall be made in the 
pressure of the supply to any consumer, in consequence of the issue of these 
regulations, except with his consent. 


General Mews. 





NEW INCORPORATIONS. 


THE WARRIORS RUN LIGHT, HEAT & POWER COMPANY, War- 
riors Run, Pa., capital stock, $10,000, has been formed to supply electric light, 
heat and power in Warriors Run, Pa. The promoters are George McDonald, 
Taylor, Pa., George W. Milnes, Scranton, Pa., and John S. McGroarty, Wilkes 
Barre, Pa. 

THE SUGAR NOTCH LIGHT, HEAT & POWER COMPANY, Sugar 
Notch, Pa., has been incorporated by George McDonald, Taylor, Pa.; George 
W. Milnes, Scranton, and John S. McGroarty, Wilkes Barre, Pa., for the pur- 
pose of supplying electric light, heat and power in Sugar Notch, Pa. Capital 
stock, $20,000. 

THE STANDARD BUILDING COMPANY, Chicago, IIl., capital stock, 
$50,000, has been formed tocontract for and do a general improving, con- 
structing, repairing, building and supply business, including electrical work 
and public and private improvements of all kinds. The promoters are Joseph 
Fish, Richard Sullivan and H. A. Senf. 4 

THE WEST SIDE SUBURBAN COMPANY, Los Angeles, Cal., has been 
organized for the purpose of generating electricity for light, heat and power, 
and for engaging in other enterprises. The incorporators are P. E. Brook, P. 
P. Buchanan, John McDonald, J. D. Pory, Pasadena, Cal., P. S. Montgomery, 
E. P. Pine, James Kerr, Los Angeles, Cal. Capital stock, $2,000,000. 

THE LINCOLN STREET RAILWAY, TRACTION & LIGHT COM- 
PANY, St. Catharine’s, Ont., has been formed to construct and operate 
an electric railway in St. Catharine’s to extend not further than a mile and a 
half beyond the limits of the town; also to distribute electricity for light, heat 
and power. Theincorporators are R. H. Hill, H. A. King, of Toronto, J. S. 
Campbell, Dr. L. S. Oille and George E. Patterson, of St. Catharine’s. Capital 
stock, $90,000. 

THE BOYTON BICYCLE TRACTION COMPANY OF FRANCE, New 
York City, N. Y., has been incorporated in West Virginia, for the purpose of 
acquiring letters-patent for appliances, devices, etc., for generating light, heat 
and power by electricity, steam, etc., and for the purpose of constructing rail- 
ways. The promotors are Jose F. de Navarro, Thos. E. Sotolongo, Mariano 
de Cossio and George R. Cullingworth, New York City. Capital stock, min- 
mum $10,o00., maximum $5,000,000. 


TELEGRAPH AND TELEPHONE. 


ROCK RAPIDS, IA.—The Clark Automatic Switch Company, of Sioux City, 
has been granted a franchise to put in a telephone system at Rock Rapids. 

YOUNGSTOWN, O.—The Council has granted a franchise to Morgan T. 
James, to operate a telephone exchange and establish circuits in the streets of 
the city. 

ROCKFORD, ILL.—The City Council has passed an ordinance granting a 
franchise to the J. B. Whitehead Company to construct and operate a tele- 
phone exchange. 

PARKERSBURG, W. VA.—Capt. S. F. Shaw is organizing a stock company 
to build a telephone line from Parkersburg to Waverly. Application for a 
charter has been made. 

LYONS, N. Y.—The Wayne Telegraph & Telephone Company, has been 
granted a franchise to erect poles and string wires for an electric tele- 
phone and telegraph service. 

GETTYSBURG, PA.—R. H. Hazlitt, general manager of the Western Mary- 
land Telephone Company of Westminster, Md., is in Gettysburg endeavoring 
to establish a telephone company. 

MARYSVILLE, KY.—There is talk of building a telephone line from Flem- 
ingsburg to Moonfield, which will give Marysville connection with Carlisle, 
Sharpsburg, Mt. Sterling and other points. 

TOPEKA, KAN.—A company has been organized to build a telephone line 
from Salina to Kansas City. A. K. Rogers and Simon Greenspan, of Topeka, 
and C. W. Glick, of Atchison, are interested. 

WILMINGTON, DEL.—A director of the Delmarvia Telephone Company 
has stated that the list of subscribers now numbers about 800, and that the con- 
struction of the line will be commenced within 60 days. 

ROCHESTER, IND.—Ata regular session of the City Council a franchise 
was granted to the Rochester Telephone Company, J. M. Brackett, Joseph A. 
Mvers, George W. Holman, R. C. Stephenson and H. A. Barnhart are inter- 
ested. 

WASHINGTON, D. C.—Supt. Henry R. Miles, of the District Police and 
Fire Alarm Service, reported to the commissioners that all the overhead wires 
in use located on United States Government poles will be placed underground 
as soon as possible. 

SPRINGFIELD, ILL.—J. L. Stryker and W. C, Garrard, of this place, have 
been in Decatur to look over the plant of the Citizens’ Mutual Telephone Com- 
pany. A company of local capitalists has been organized in Springfield for 
the purpose of putting in a similar plant. 
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ELEcTrRIc LIGHT AND POWER. 


SPRING VALLEY, N. Y.—Electric lights are to be established in Spring 
Valley. 

UNION, S. C.—An electric light and water works plant will probably be 
established at Union. 

TRENTON, N. J.—The Light Committee of the Common Council will soon 
advertise for bids for electric lighting. 

ATHENS, MICH.—Rheubottom & Bond, of Union City, expect to putin an 
electric light plant at Athens this Winter. 

TULLY, N. Y.—Electric lights are being talked of in connection with the 
water-works plant, now nearly completed. 

KNOXVILLE, TENN.—The Tennessee Electric Light & Power Company 
will spend $20,000 on improvements of its plant. 

BEATRICE, NEB —A committee has been appointed to consider the ques- 
tion of the city acquiring its own lighting plant. 

DE WITT, IA —The citizens will vote on Dec. 27 on the proposition of grant- 
ing a franchise to establish an electric light, plant. 

ELGIN, ILL.—The Aldermen are planning to make many improvements 
next year, which will include electric light extensions, 

MIDDLETOWN, N. Y.—Bids will received for additional electric lighting at 
Middletown State Homeopathic Hospital, until noon, Jan. 4. 

MONTPELIER, VT.—The United States Clothes Pin Company, of Mont- 
pelier, contemplates the addition of electric power machinery. 

GAINESVILLE, FLA.—Graham, Taylor & Co. has asked for a franchise 
for the operation of an electric light and street-railway plant in Gainesville. 

ROCKWELL, IA.—A meeting of Rockwell business men was held re- 
cently, to discuss the question of an electric light plant for Rockwell. 

BENTON HARBOR, MICH.—Preliminary steps are being taken by the City 
Council to secure an electric lighting plant, to be owned and operated by the 
city. 

SPRINGFIELD, ILL.—The Committee of Court House and Jail has been 
directed to prepare specifications for wiring the Court House and jail for 
electric lights. 

ASHLEY, PA.—The Ashley Light, Heat & Power Company has applied to 
the authorities of the borough for permission to erect poles and run wires over 
the streets of the city. 

CHESTER, PA.—Several parties have been considering the advisability of 
using the water-power of Ridley Creek to operate an electric light plant for the 
upper end of the city. 

DENVER, COL.—Sealed proposals will be received by the secretary of the 
Board of Capitol Managers, until 12 m., Dec. 27, for 20 iron electric light poles 
for the Capitol grounds. 

CHATHAM CENTER, N. Y.—The electric light plant belonging to Henry C. 
Spangler, at Chatham Center, which supplied light to the village, has been 

. destroyed by fire. Loss, $12,000. 

BOWDLE, S. D.—A company, composed of Clark Hudson, W. W. Brant and 
the Bowdle Milling Company, has been formed for the purpose of putting ina 
system of electric lights in the city. 

TAUNTON, MASS.—At meeting of the Board of Aldermen the Committee on 
Street Lamps reported that it was expedient for the city to own its own light- 
ing plant, and the report was adopted. 

SALINA, KAN.—Wm. Tracy, representing Leavenworth capital, is here 
for the purpose of soliciting patronage for anew company to be knownas the 
Salina Light, Heat & Power Company. 

MINERSVILLE, PA.—The Minersville Electric Light Company is making a 
number of improvements. They are at present installing a 225-hp Ball engine, 
built by the Ball Engine Company, of Erie, Pa. 

FREEPORT, L. I., N. Y.—The parties who are arranging for the lighting of 
Rockville Centre and other south side villages are negotiating for a permit to 
run the poles and wires through the village of Freeport. 

KENNETT SQUARE, PA.—Kennett Square has about decided to light the 
streets with electricity, and a meeting of the Electric Light Company and the 
Borough Council has been called to look into the matter, 

ST. LOUIS, MO.—Arrangements have been completed for the erection at 
the corner of Ninth and Pine Streets, of what has been known as the Benoise 
Building. When completed it will be provided with elevators and an electric 
light plant. 

COLUMBIA, S. C —The Columbia Water Power Company intends to erect at 
an early day an extensive electric power-house at the foot of the canal, gener- 
ating from 6000 to 8000 horse-power, and furnishing power for the operation 
of cotton mills. 

UTICA, N. Y.—A Council Committee has been appointed to investigate and 
report concerning the advisability of the ownership and operation of an elec- 
tric light plant bythe city. The committee consists of Aldermen Jones and 
Conley, and City Surveyor Johnston. 

TOLEDO, O.—One of the resultsof the inspection of the infirmary by the 
County Commissioners will probably be the introduction of electric lights. 
As the building is already equipped with boilers, it is thought that an electric 
light plant can be put in without much trouble or expense. 

HARRIMAN CITY, TENN.—Supt. Brown has made a report on the cost of 
incandescent lights, estimating the cost of a plant to furnish 600 incandescent 
lights at $4,31x0 and a 1,000-light plant at $5,000. The Mayor, superintendent of 
water and lights, and chairman of the Finance Committee, are to devise ways 
and means to erect the plant. 

COLUMBUS, O.—Sealed proposals will be received at the office of the Board 
of Public Improvements until Jan. 4, for lighting by electricity the streets, 
avenues, etc., of the city, in accordance with plans and specifications on file in 
the office of the Board, for aterm of ten years from the date of the contract. 
Jared P. Bliss is chairman of the Board. 
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TRENTON, N. J.—Sealed proposals will be received by the Common Coun- 
cilat 8p.m, on Jan. 7, 1896, for furnishing and operating 250 or more arc 
lamps of 1500 or 2000 cp nominal, The lighting contract will date from March 
1, 1896, and cover a period of three or five years, as may be ultimately deter- 
mined. Blank proposals and information may be had from the City Clerk. 


THE ELeéctTric RAILWAY. 


STROUDWATER, ME.—The Stroudwater Electric line is to be rebuilt in 
the Spring. 

GEORGETOWN, KY.—The town is to have a street railway and an electric 
power plant. 

SCRANTON, PA.—The Traction Company proposes to double track the line 
on Robinson Street. 

JOHNSTOWN, N. Y.—The Amsterdam Street Railway Company willfextend 
its line in Johnstown. 

KINGSTON, N. Y.—The Rondout & Eddyville Electric Railway,Company 
has received its franchise. 

CORRY, PA.—A charter has been issued to the Corry Street Railway Com- 
pany to build a line four miles long. 

BRADFORD, PA.—An ordinance granting a franchise to the Bradford 
Electric Street Railway Company has been adopted. 

MCKEESPORT, PA.—The building of the McKeesport & Port}View]Passen- 
ger Railway will be begun with the opening of next Spring. 

EAST CORINTH, ME.—An electric railway is projected between Bangor 
and Charleston. T. J. Peaks and Ira W. Davis are interested. 

CHICAGO, ILL.—The Englewood & Chicago Electric Street Railway Com- 
pany has secured a permit to lay tracks under the franchise which it secured 
May 1, 1893. 

DENISON, PA.—Major C. E. Mitchener, of New Philadelphia, has been 
granted a franchise for the proposed street railway between New Philadelphia 
and Urichsville. 

ORANGE, N. J.—The receiver of the Suburban Traction Company is pre- 
paring to build an extension to the road to connect with the South Orange & 
Maplewood line. 

BALTIMORE, MD.—The City Passenger Railway Company has had 
introduced in the City Council a number of ordinances providing for the 
extension of its system. 

EASTON, PA.—It is reported that the Lehigh Valley Railway Company will 
build an electric line from Valley, N. J., on its main line to Lake Hopatcong. 
The route is now being surveyed. 

CHEBOYGAN, MICH.—William Blake has announced that he will start the 
construction of a new line, between Cheboygan and Petosky, as soon as the 
weather will permit, in the Spring. 

BUFFALO, N. Y.—The Cross-town Street Railway Company has made 
application for permission to extend its lines, and the Buffalo Traction Com- 
pany has made a similar application. 

KANSAS CITY, MO.—An ordinance was introduced in the Council recently 
providing for the grant of a franchise to the West Side Railway Company for 
an electric railway on Wyandotte Street. 

ANDERSON, IND.—Hon. C. L. Henry, president of the Anderson Electric 
Street Railway Company, is advertising for bids for the construction of a rail- 
way roadbed between Alexander and Anderson, 

GREEN CASTLE, PA.— A new electric car line is projected at Green Castle 
by Hugh Keogh, acontractor of Lancaster, Samuel A. Miller and Edward 
Saxman, of Latrobe, and some Pittsburg capitalists. 

CARROLLTON, KY.-—Carrollton hasa scheme to build a bridge across the 
river. Ifthe town will raise $20,000, a company has agreed to build the bridge, 
and an electric road will also be built connecting Carrollton with several 
smaller places. 

ELIZABETH, PA.—A charter has been granted to the Pittsburg & Monon- 
gahela Traction Company. M.D. Bulger, of Brownsville, is president. The 
line will begin at West Elizabeth, and run through the streets of Elizabeth and 
West Elizabeth. 

TACOMA, WASH.—H. E. Thomas, a civil engineer, of Seattle, who is said 
to have eastern capital behind him, has been looking over the ground for an 
entrance to Tacoma, for an electric railway, to be built between Tacoma 
and Seattle, distance, 32 miles. 

TAUNTON, MASS.—The Fall River & Taunton Street Railway Company 
has petitioned for an amendment to its charter, which will extend its rights as 
a corporation to July 1, 1900, and permit it to build and operate a street railway 
between New Bedford and Taunton, 

GREENSBURG, PA —An electric railway starting at Derry and running to 
Latrobe, Youngstown, Whitney, and the extensive Lippincottand Hostetter 
coke plants, and to St. Xavier’s Academy, is shortly to be built by local capi- 
talists. The road will be 20 miles in length. 

AMHERST, MASS.—The committee appointed to solicit subscriptions for 
the Amherst electric road is meeting with success. C. A. Richardson, of the 
Worcester Construction Company, advises the promotors of the road to go 
through Sunderland, instead of stopping at North Amherst. 

AKRON, O.—The consolidation of the railway and electric lighting compa- 
nies, under the name of the Akron Street Railway & Illuminating Company, 
has received its charter. All the machinery will be placed in the power-house 
of the electric lighting company, that of the street railway company being 
abandoned. 

MADISON, IND.—The City Council has passed a resolution empowering 
the Select Committee, to whom was referred the matter of electric light and 
street railway, to contract with a competent electrical engineer, to draw plans 
and specifications for a street lighting and electric street railway plant in the 
city of Madison. 
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PITTSBURG, PA.—A charter has been granted to the City Incline Plane 
Company, the object ef which is to build an incline railway from a point on 
Fourth Avenue, over the Monongahela River, to the top of Mt. Washington. 
The structure will be 3500 feet in length, 40 feet wide, and have double tracks. 
John S. Moore, general superintendent of the Knoxville Land Improvement 
Company, is interested. 

PRINCETON, IND.—It is reported that the Princeton Inter-Urban Electric 
Railway Company has been granted a 20-year franchise by the City Council. 
The company is composed of citizens of Princeton and capitalists of St. Louis, 
Chicago and Louisville, and it is said that an electric street car system will be 
put in in Princeton within the coming year, and that other lines will ultimately 
be built to neighboring towns. 


FORT WAYNE, IND.—A Cleveland syndicate, headed by John J. Shepherd, 
has just closed a deal by which the entire street car system of Fort Wayne 
comes into its hands. The capitalization of the consolidated company is 
$1,500,000 and a mortgage of $1,500,000 has been filed to cover the bonds of the 
company. It is stated that the syndicate will spend $300,000 in improvements 
on the property, extensions and additional equipments being intended. 

MILLBRIDGE, ME.—Articles of association have been filed with the Railway 
Commissioners at Portland, by the company which proposes to build a branch 
road from Millbridge to Cherryfield. The corporation is to be called the 
Cherryfield & Milford Street Railway Company, and the road will start from 
Cherryfield, soas to connect the Washington County Railway, at or near the 
upper corner, so called, and run thence south through Main Street to Smith 
Street 

FQREST LAWN, N. Y.—An electric railway to run from Forest Lawn to 
Summerville, along the shore of the lake is now practically assured. Articles 
of incorporation for a company to build and operate such a line have been 
filed. The company will be known as the Windsor Beach & Summerville 
Electric Railway Company. E. O. McNair and H C. McNair, of Warren; A. 
G. Johnson, J. C. Tone, F. W. Elwood, Edward Ellwanger, George Wilson, and 
others of Rochester, are interested. 





MiscELLANEOUS. 


THE BROOKLYN ELECTRICAL SOCIETY.—The lecture by Mr. Harry 
G. Dey, ‘‘Hydraulic Power as Applied to Electric Motors,’’ which was to 
be delivered on Sept.17, has been postponed until Jan. 7, as the society was 
unable to finish its lanterns and slides in time. 


de and Sndustrial V7 
rade and Industrial Ulotes. 
THE SHULTZ BELTING COMPANY, cf St. Louis, has recently made the 
following shipments: One thousand eight hundred feet of belting to Moscow, 
Russia; 1020 feet to London, England, and 4000 feet to Sweden. 
STORAGE BATTERY TESTS.—In our issue of Dec. 14 we referred in this 
column toa report by Messrs. Houston and Kennelly on some tests made by 


them on a storage battery. The battery tested was not, however, the Hatch 
battery, as stated, but the Hess storage battery. 





UNIBED STATES PATENTS ISSUED DEC. 17, 1895. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York. ] 


551,3577 INCANDESCENT ELECTRIC LAMP; Charles A. Beal, Abington, 
Mass. App. filed Feb. 28, 1895. A socket for a double or single filament 
lamp, having a central contact piece, and two side contact pieces, insulated 
from each other and occupying the same concentric circle around the 
central contact piece. 


551,364. MAGNETIC ELECTRIC LAMP-HOLDER; Martin H. Collom, Den- 
ver, Col. App. filed June 12, 1895. The combination with an incandescent 
electric light socket of a magnet in circuit therewith having magnetic 
exposed surfaces, and means for securing said magnet to said socket and for 
encasing the same. 


$51,371) MEANS FOR OPERATING AND REGULATING SPEED OF 
ELECTRIC MOTORS; Rudolf Eickmeyer, Yonkers, N. Y. App. filed 
Dec. 31, 1892. The combination substantially as hereinbefore described of 
an electric motor, provided with a governing field coil, a governing dynamo 
driven by the motor, and a switch for controlling the line current connec- 
tions with the motor and withthe dynamo, and also controlling the delivery 
of the current generated by the dynamo to the governing field coil of the 


motor. 
551,388. STRONG CURRENT PROTECTOR; Adrian L. Joynes, Paducah, 
Ky. App. filed Jan. 9, 1895. Inastrong current protector, the combination 


of electric conducting line strips, an insulating body, a body in electrical 
connection with the earth, an intermediate body carrying insulated con- 
necting pins, adapted to make and break connection between electric con- 
ducting line strips; an electromagnet arranged to control the intermediate 
body, thereby to automatically disconnect or open all wires in one route 
from wires in other routes, and from central office, upon the overcharging 
of any of them. 

551,391. AUTOMATIC TELEPHONE EXCHANGE SYSTEM; William F. 
Lounsbury, Owego, N. Y. App. filed April 23, 1895. An automatic tele- 
phone exchange system, consisting of the combination of a given number 
of telephones located at respective sub-stations, independent electric con- 
ductors connecting each telephone with all the other telephones respectively, 
a circuit-closer in circuit with each of the said conductors, and means 
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A HANDSOME ISOLATED ELECTRIC LIGHT PLANT is that in the 
building of J. N. Adam & Co, in Buffalo, N. Y. The firm has recently added 
to its already large plant a 110-hp tandem-compound automatic engine, from 
the Ball Engine Company, Erie, Pa., direct-connected to a 65-kw Eddy 
dynamo. 

THE LAFAYETTE ENGINEERING & ELECTRIC WORKS, Lafayette, 
Ind., have been working night and day for nearly two months in the effort to 
keep up with orders. The company has a fine, modern plant, and makes an 
excellent dynamo and motor, the merits of which are receiving due recog- 
nition, as the conditions above noted testify. 


MR. E E. CARY, tormerly identified with the Beacon Lamp Company, has 
accepted the position of general manager for the Packard Electric Com- 
pany, Limited, of St. Catharine’s, Ont. This enterprising company has a mag- 
nificent plant, with unlimited water-power, at St. Catharine’s, and is manu- 
facturing the well-known ‘' Packard’’ lamp and transformer. The company 
also handles a complete line of supplies. 

G. F. EVANS, proprietor of the Evans Friction Cone Company, 85 Water 
Street, Boston, reports an increasing demand for the Evans friction cone 
pulleys, which is not at all surprising, asthe merits of these devices have long 
been recognized. The list of installations covers some of the largest manufac- 
turing establishments inthe country. Forty-seven different sizes of pulleys 
are manufactured, transmitting from 1 to 40 horse-power, and adapted to 
change the speed of all kinds of machinery while running. 

APPRECIATION is gratifying, and especially so when it is merited, 
and therefore the Mica Insulator Company, of 218 Water Street, New York, 
has ample justification for the pride with which attention is called to a letter 
from the Fort Wayne Electric Corporation, in which it is stated that the com- 
pany has “found nothing better than ‘ Micanite’’’ for insulating its high- 
potential machinery, for which work it is, of course, imperative that the 
insulating material shall be the very best obtainable. 

THE HOPPES MANUFACTURING COMPANY, of Springfield, O., reports 
some very nice orders during the past 60 days for feed-water purifiers and 
heaters, of which it makes a specialty. Among numerous other sales are 
orders from the Columbus, O., Railway Company for a t300-hp heater; from 
E. C. Atkins & Co, Indianapolis, Ind., for a 625-hp purifier, and an 800-hp 
heater; from the Rochester, N. Y., Railway Company fora 22s50-hp heater, 
and the Edison Electric Light & Power Company, Erie, Pa., for a 500-hp heater. 

DIAMOND TRAP.—A very useful device has been put on the market under 
the name of the ‘‘Diamond’’ trap—not a snare for stray diamonds, but an 
arrangement for taking care of condensation and entrained water in steam- 
heating systems The trap is made by Jenkins Bros., 71 John Street, New 
York, and is designed for any steam-heating system using 4 or 1 inch pipe. 
One of these will take care of 500 to 1000 feet of 1-inch pipe, and is entirely 
automatic in its operation. The traps are made in brass for general use and 
iron for water containing sulphur. 


Business Notice. 





BATTERY CUT-OUT CHEAP.—Sensitive, reliable, never requires atten- 
tion. Gas lighting much improved by its use. Electric Supply Company, of 
15 South Warren Street, Syracuse, N. Y. 





located at the central station, governed by devices located at the sub- 
station for controlling said circuit-closers in a predetermined manner. 


551,394 ELECTRIC LIGHT; David Misell, New York, N. Y. App. filed April 
5, 1895. The combination of a battery with a frame mounted thereon, a 
revoluble toothed barrel hung in the frame, and having an upwardly pro- 
jecting spindle, radial arms connected to said spindle, a reed plate engaged 
by the barrel, anincandescent filament supported above the spindle and 
having a downwardly extending contact wire that is adapted to be engaged 
by the radial arms, and with battery wires going to the filament and to the 
spindle. 

551.4277 HEAT REGULATOR; William W. Wilcox, Westerly, R.I. App. 
filed April 6, 1895. In a heat-regulating apparatus, a movable receptacle for 
liquid operatively connected to heat-controlling valve or damper, a liquid 
supply for said receptacle, thermostatic means for controlling the flow of 
liquid into said receptacle and distinct thermostatic means for controlling 
the escape of liquid from said vessel, all combined. 


551,436. ELECTRIC METER; Thomas Duncan, Fort Wayne, Ind. App. filed 
July rz, 1895. The combination, with an electric meter, of a vertical spindle 
carrying an armature and retarding fans, a vertical post adjustable in its 
bearings, and having a jewel setting in a removable part at its upper end 
upon which the said spindle rotates, and a cup-shaped nut surmounting or 
covering said jewel and adjustable upon the said vertical post. 


551,451 ELECTRIC LIGHTER; Herbert E. Rider and John Hencken, New 
York, N. Y. App. filed Nov The combination with a torch of a 
receptacle for the same, and an electric spark-forming device, said device 
being actuated by the withdrawal of the torch to form a spark, but being 
unaffected by restoring the.torch. 


10, 1894. 


551,470. CONTROLLING ELECTRIC MOTORS; David Mason, Schenectady, 
N.Y. App. filed April 22; 1892. The combination of two or more electric 
motors, a series-multiple switching device for controlling said motors, 
and means for opening the circuit of the armature of one motor while the 
connections are changing from seriesto multiple arc. 


551,504 CABLE HANGER; Sylvester S, Leonard, Chicago, Ill. App. filed 
Aug. 8, 1895. The combination with a cable of a suitable hanger, a pin 
journaled in said hanger, a strip of metal encircling the cable, said strip 
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adapted to be wound up by the pin and suitable means for locking the pin in 
place. 


551,515. TELETYPER; Charles Spiro, New York, N. Y. App, filed Aug. 14, 


1895. A pivotally mounted ball, a pinion carried thereby, a key lever and 
an arm carried thereby normally out of engagement with said pinion, and 
signal-transmitting devices operatively connected with the key lever. 


551,534. CLOSED CONDUIT ELECTRIC RAILWAY SYSTEM; Frederick 


C. Esmond, Brooklyn, N. Y. App. filed April 12, 1895. The combination of 
a main supply conductor, working conductor sections normally out of cir- 
cuit with the supply conductor, electromagnetically operated switches for 
coupling the working sections in circuit with the main conductor, and col- 
lectors on the car overlapping one another in a fore and aft direction, for 
establishing a circuit through the pick-up magnet of an advance conductor 
section, 


551,535. CLOSED CONDUIT RAILWAY SYSTEM; Frederick C. Esmond, 


Brooklyn, N. Y. App. filed April 12, 1895. The combination of line conduc- 
tors and working conductor sections with a switch or set of switches nor- 
mally disconnecting the line conductors from the contact sections, but con- 
necting the sections constituting each pair through a magnet; collectors 
traveling with the car, and means for forming a circuit through the mag- 
net by the collectors, and thereby throwing the magnet into line circuit. 


551,536 CLOSED CONDUIT ELECTRIC RAILWAY SYSTEM; Frederick 


C, Esmond, Brooklyn, N. Y. App. filed April 26, 1895. The combination in 
an electric railway of a supply conductor, working conductor sections 
or points arranged in sets of three, double collectors arranged as 
described, and a battery or other source of current adapted to be con- 
nected to the different collectors 


551,537- CLOSED CONDUIT SYSTEM FOR ELECTRIC RAILWAYS; 


Frederick C. Esmond, Brooklyn, N. Y. App. filed Sept. rz, 1895. The com- 
bination of an insulated supply conductor, a series of collectors on the car, 
and a series of working conductor sections divided into sets of three and 
arranged along the line of travel, with a space between each set substan- 
tially equal to the distance which can be bridged by two of the collectors. 


551,551) HOLDER FOR TELEPHONE RECEIVERS; W F. Martland, Fall 


River, Mass. App. filed June ro, 1895. A holder for telephone receivers, 
comprising a spring-pressed rod fitted to slide, and connected with the 
telephone switch, an arm pivotally connected with the said rod and adapted 
to carry the receiver, and a segment for holding the said arm in any 
desired inclined position, to bring the receiver close to the ear of the user. 


551,565, PROCESS OF RENOVATING STORAGE BATTERIES; John Trow- 


bridge, Cambridge, Mass. App. filed Oct. 1, 1895 The method of renovat 
ing lead storage batteries or accumulators, which consists in charging the 
cell, removing the negative lead elements from the cell, replacing them by 
an amalgamated zinc element and then discharging the storage battery or 
accumulator. 





No. 551,567.—ELecrric Moror. 


551,567. ELECTRIC MOTOR; Merle J. Wightman and Oscar C. G. Urban, 


Cleveland, O. App. filed May 16, 1893. An electric motor having a pole- 
piece constructed in two sections, the rearward or outer section whereof 
is removable, whereby the inner section thereof is capable of being moved 
outwardly or backwardly from the armature. (See Illustration.) 


551,587- ELECTRIC RAILWAY ; Rudolph M, Hunter, Philadelphia, Pa. App. 


filed Feb. 23, 1887. In an electrically propelled vehicle, the combination of 
the vehicle structure, two electric motors, one arranged adjacent to and 
adapted to rotate each of the two axles, a current-collecting device carried 
by the vehicle, and a motor circuit leading from the current-collecting 
device to each motor, whereby they are coupled in parallel. 


551,633. ELECTRIC MOTOR; Frank C. Herdman, Winnetka, Ill. App. filed 


Aug. 6, 1894. In combination, an electric motor, a source of current supply, 
electrical connection between the field and current source, an arm adapted 
in its movement in one direction todecrease the amount of current in the 
field, and in the other direction to increase the current in the field, an 
operating bar, intermediate connections between said arm and said bar, 
and means independent of said operating bar to move said armin both 
directions. 

MECHANISM FOR ADMISSION AND REGULATIONOFCURRENT 
TO MOTORS; Frank E. Herdman, Winnetka, Ill App. filed March 29, 1895. 
In combination with a source of current supply, a motor and circuit con- 
nections to the field and armature of said motor resisting in both circuits, a 
device adapted in its movement in one direction to increase the current in 
the armature circuit and decrease the current inthe field circuit, actu- 
ating mechanism adapted to move said device to increase the current in the 
armature circuit and decrease the current to the field, and mechanism 
adapted to act against said actuating mechanism and move the said device 
in the opposite direction. 


5515743: 
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551,635. MECHANISM FOR ADMISSION OF CURRENTS TO MOTORS 


AND REGULATION OF CURRENTS IN SAME; Frank E. Herdman, 
Winnetka, Ill. App. filed June 28, 1895. In combination with a source of 
current supply, a translating device, circuit connections to said translating 
device and operating mechanism, of a device in its movement adapted to 
vary the current’s strength in the circuit to the translating devicé,a 
solenoid adapted when energized to move said current regulating device in 
one direction and mechanism connected with the operating mechanism, 
and adapted by the movement of the operating mechanism to move the 
core of the solenoid, and said last-mentioned device in the opposite direc- 
tion, a switch device independent of the translating device, switch con- 
trolling the current to the solenoid, and means to open said switch device 
in the last-mentioned operation of the operative mechanism. 





No. 551,674.—TELEPHONE TRANSMITTER. 


551,664. ELECTRIC RAILWAY MOTOR SHIELD; I. F. Baker and W. R. 


McLain, Lynn, Mass. App. filed Nov, 25, 1895. The combination in an elec- 
tric railway car, of a propelling electric motor sustained or supported 
beneath the body of the car, as described, and a protective pan or shield 
formed in jointed sectionsand sustained between the motor and the ground, 
and suitable fastening devices for detachably securing the free end of the 
pan in elevated position. 


551,674. TELEPHONE TRANSMITTER; Theodore Grissinger, Mechanics- 


burg, Pa. App. filed Oct. 18, 1894. Ina telephone transmitter, the combi 
nation of a granulated conducting medium, a vibrator adapted to agitate 
said conducting medium in accordance with sound vibrations, a casing for 
the conducting medium and vibrator, and means for conducting an electric 
current laterally through the granulated conducting medium, and at a 
right angle to the movements of the vibrator. (See Illustration.) 


551,682. ELECTRIC LOCK; Philip Meyer and Julius A. Meyer, Newark, N. J. 


App. filed Feb. 23, 1895. The combination with the lock case of a pivotal 
bolt head, independent latches adapted each to operate said bolt head, and an 
electromagnet, its armature and connections, also adapted to operate said 
bolt head when said magnet is energized. 


551,712 DYNAMOELECTRIC MACHINE: Alexander B, Blackburn and 


William Buchannan, Wolverhampton, England, App, filed Oct. 1, 1895. A 
dynamoelectric machine in which an exciting coil, iscombined with two 
or more armature coils and sets of laminated magnetic material, 
some embracing one armature coil and some, another, and 
an inductor having projections to close the magnetic circuits suc- 
cessively whereby there is little or no fluctuation in the number of lines 
through the exciting coil. 


551,734- TRANSMISSION OF ELECTRICITY TO MOVING CARS; Thomas 


Nesom, Indianapolis, Ind. App. filed Sept. 21, 1894. Ina system for trans- 
mitting electricity to a moving car, a box containing feed wires, a conduit 
holder placed above such box in sections, an insulating block between such 
sections, a conduit in such conduit holder, a line conductor within such 
conduit, and cornecting wires from the feed wires extending through such 
insulating blacks to the line conductor. (See Illustration.) 
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No. 551,734-— TRANSMISSION OF ELECTRICITY TO MoOvING Cars, 


SYSTEM FOR REGULATING EFFECTIVE TENSION OF ELEC- 
TRICAL CIRCUITS; Herman Otto Wilhelm Justus Breul, Berlin, Ger- 
many. App. filed Nov. 17, 1893. The combination with a consumption cir- 
cuit, of a number of feeding conductors connected therewith, means for 
increasing or decreasing the electromotive force impressed upon the several 
feeding conductors, and a device responsive to the reversal of currentin a 
feeding conductor. 
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FACTORY, 1488-1436 DE KALB AVS., BROOKLYN. : placing your orders. 


UNION HARDWARE CO., rengeneron. VULCANIZED FIBRE. 





Woodwork for Electrical Purposes : The Only Original Substitute for Hard Rubber. 
s Adopted by the leading Electric Light Companies and Manufacturers of Electrical 
IN ALL FOREIGN AND DOMESTIC WOODS. Apparatus in the United States and Europe, bales a better non-conductor, lighter and 
Push Button Shells, Bell Boxes, Bases, Rosettes, Etc., Ete, = $ more durable at half the cost. Send for Samples and Price List 


. WULCANIZED FIBRE COMPANY 
Electroplating in Gold, wis Nickel and Brass. .-. ! WILMINGTON, DEL. NEW YORK OFFICE, 14 DRY eTREET. 


| PIPING 


ah ley aay ais 


REQUIRE INSURANCE AGAINST 


“Southwestern 
» Limited’ 


RUNS DAILY 


BETWEEN | 
NEW YORK, | 
BOSTON. 

AND 
Cincinnati, 
indi lis, 
St. 


WET STEAM. 
“ COCHRANE 
SEPARATOR 


Fk deat 





VIA 

Electric Cars, Cable Cars, Passenger Coaches, Mining Cara. 
Brill Rigid independent Trucks, and 

‘*Eureka’’ Maximum Traction Trucks. 

Electric Snow Plows and Sweepers. 


ror BLECTRIC CARS 





TEMINOTN TO A Ma NG 


MANUFACTURERS, 


WIRKS SITUATED AT 62d AND WOCDLAWN AVE., OR LINE GF PERRA. R. R. AND 6.8 0.R, R. 
Ot Ee oe PHILADELPHIA, PA. 


Western Office, 1038) MONADNOCK BUILDING, CHICAGO. 


E. 0. McCORMICK, D. B. MARTIN 
Pass. Traffic Mgr. Gen.Pass.¢ Ticket A 
CINCINNATI, 


a 
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In preparins this new Catalogue we have been mindful of the needs of all our 
customers, and our sole aim has been to publish that which would prove helpful and 
serviceable to all who purchase electrical material of any kind. Our friends kindly 
say that we have not only achieved this purpose, but describe it as the “‘largest, hand- 


somest and most complete electrical supply catalogue ever issued,” ‘‘an encyclopedia 
of ail other catalogues,’”’ ‘‘a reference book of everything electrical.’”’ 

SEND A SMALL ORDER AND METROPOLITAN ELECTRIC COMPANY 
RECEIVE A COPY. 166-188 FIFTH AVENUE, CHICAGO. 
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{DIXON'S PURE FLAKE GRAPHITE 











e * 4 lig Mt i Tartees Oh oa nore no equal. : 
se the t power . 
Frink = fold ‘without increasing the tietetian enat. s Is a Blessing to Every 
They make a weak light strong—they @: Engine Room and Machine Shop. 
make a strong light come nearer to sun- : 
light by increasing the power and soften- « A small quantity added toany Oil or Grease largely increases 
eflecto rs ing the rays. They’re good reflectors to : its ties value and makes the finest Cooling Mixture. 
oa. because -_, give - oon opeuie. : Pamphlet and Sample Sent Free. 
hat means cre an pro to the . 
deal Highest award. diplom nd : 
sedalat World Falr- Catalogue Pres, @ JOS. DIXON CRUCIBLE CO.. Jersey City, Nod croccnnun 
CHURCHES, HALLS I1.P FRINK : ELECTR. : 
STORES, ARMORIES. 551 Pearl St., NEW YORK. SSTUCKY & HECK ssc\co:ra. eae be . 
s Electrical and Mechanical Engineers and +s Be : 


Telephone, 860 Fracklin. GEO. FRINK SPENCER, Manager. Draughtsmen Opp. Market St. R. R. Dep. 


(REPAIRING $3843" as 
[RECONSTRUCTING TRANSFORMERS COMMUTATORS 


i ny D U C { | O N C O | L S_ - Seventeen years’ experience in managing the construction of electrical machinery. 
Ss: s SSSSSSSSSSSSSESSEESRRSSERSSSSSSSSSSSSSSSSSSTESSSSSSESSSSSSESSSSERESEER TEESE ees 


Automatic [Motor Startin 
STI MAGNET s 








Ty trona le], = = fess uanie Field ‘*C. & H.’’ fMotor Speed Regulating 
cor SPOOLS. =: 
Cor.Are. igmpe, Telspnoncs, Telserneh Apparatus, — / EMITERIATSA \ i 
C. F. SPLITDORF, Manufacturer, 17-27 Vandewater St.,N. Y.: 
FINE WIRE WINDING OF EVERY DESCRIPTION. : 


SES SESS S ESRC SERRE REST SSCS REESE REESE SERS S EERE EERE E SRS SESE EES SEN e eS eeeeeeE iTHE CUTLER HAMMER MANUFACTURING co. CHICAGO. 


The Standard Station 77D eer aetensdadiaceesessuaeearontedsateneteoseees Pichectoucetetestieeteees 
Voltmeters and Ammeters “Kutomatic Cut Dut 


FOR CONTINUOUS CURRENT, 


on increase in current causes 
trouble, an Automatic Cut Out is 
are the best and cheapest. Special circular Gnaied. net a tein.” Thiele What om 


describing these instruments free. of the most penaeoens manufacturers 


Whitney Electrical Instrument GO,, "ss... Sek 





(New York Electrical Repair Shops.) ‘Automatic Cireuit Breakers 
A. K. WARREN & CO., selva diestivtg te Wile Bes sat bans 
465 Greenwich Street, (Late WARREN & LOZIER) NEW YORK. : en aaa in their design and 
A REPAIRS Pacaeees Mi t Ec : Write for Catalogue, 
rmatures, Commutators, Motors, Engine: 
Room and Electrical Supplies. ‘AUTOMATIC CIRCUIT BREAKER CO., 
Telephone 881 Franklin. : NEWAYGO, MICH. 





E. R. JOHNES, Pres. R L. JOHNSON, Sec’y. W. J. Mac CONNELL, Gen. Mgr. 


The Electrical Maintenance Co. 


3 0 0 plants (including dynamos, motors, electric elevators, switchboards, etc.) regularly inspected and maintained by 
yearly contract. Electrical plants kept in the highest state of efficiency and repair ata minimum yearly cost. 


“An inspection in time 50 Broad way, New York. 








Philadelphia Office, 1111 Betz Building. Boston Be sn CLARK & MARKHAM, Agents, 15 Court Square. 
eet ED Denes. _____. Baran Sieh GAEN 6 BORE Manne: 1 Court Sayers. 
°  aae.. {Mast Edensie Electical Outfitters South of Philadelphia, 
Electric SOCCIQINCS ! eae uasuer 
SSTORAGE BR earns, SBATTERIES., 
Back Boards. Battery Boxes. TPHONOGRATHS, BSPEAKING TUBES, 


Transmitter Boxes. Magneto Bell Boxes. 
Push Buttons. 


Insulator Supports that do away with 
wood pins for the cross arm. 


Railway and Marine Supplies, 
Dynamos, Motors and Engines. 


Armature Winding, Repairing, and Maintenance 
of Electrical,Machinery. 


THE SOUTHERN 
' Blectric Construction and Supply Co., 


No. 3 Commercial Place, NORFOLK, VA. 


!PAUL K. BROWD, E. E BEARDSLEY N, SPERRY, E. E., 
Manager and i Treasurer, 


We desire your trade at rock-bottom prices. 


CLARK ELECTRIC SPECIALTY MFG. CO, #: 


523 Temple Court, Minneapolis, Minn. 
Hee tS ooo aba DS DD DODD DDD DOOD DOD DD DD Danan no aaa nanan nnnnnn’ 
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ALPHABETICAL LIST OF ADWERTISERS. 


BOG Bi Mirec inns cnc ceseeceseseeesee | Dayton Globe Iron Works Co.. ...,....xxi Leclanche Battery CO. .ccccccccceccoscsesedli ( Samson Cordage Works,........+++00000eRHl 
Adams-Bagnall Elec. Co....« .-xii| Dean Bros,’ Steam Pump Works...... xxix | Lafayette Eng’ring & Elec. Works. 000 Schawel & Co., JOB. sssseseeerereeresreresoulll 
Akron Elec. Mfg. Co.. .xvii| D’Este & Seeley Co.....ccccccccecceeee XXX | Liberty Electric Co........eccesseeeeeee XVil Schieren & Co., C aes coetecnenahh oeeeeewn 
ARE TR Biociscctsece Diamond Machine Co., Leffeli & Co., Jas......cssecceseeseeseeesXxi | Scientific Maciiinist Go. oeevectocsete soMieeen 























































American Battery Co.........0cesceeee oe x | Dixon Crucible co, sma.. "* wiv | Link Belt Engineering Co............¥xxiii | Schoonmaker, A MN anes uvihssuverscbqoennele 
American Bell Telephone Co. -.. xvi | Dorris, T.F..... eocccees xxv | Linton & Southwick....... ....scccc+s++-X | Scott Electric Lamp C0....... sesssseeess 
American Electrical Works...........- xxiii} Dolan & Co., Wm.. ..-xx | Lockwood Telephone Co. atgennensteneeeam Scott-Pearson Eng. Co.....sseeeeereeeeXXVil 
American Electric Telephone Co....xxviii| Dyer & Driscoll. . xxiii | Lucas, Wroesrcccsccccccce see veseeeeXXVii | Sebastian Lathe ee re ee | 
amerions Miectric Mig. &- a SE Losisvi ie Electrical DEED sovccuncceed aay tert» Some eee ereeee 
merican Electric Fuse Co........+++: +EXXV : ukens Iron & Steel Co.......seeeeseeees wing Machine Co,.....e.seeeseeeeeeee RIX 
American Reflector & Lighting Co........Xil soos Appliance. Co.cc one ae Shultz Belting Co.....scssecseeseceeseeseee dl 
decor Minctric Coe zany | Blgetrle Bagg & Sapply Co.... ........ Manhattan Riectcal Sappiy Co... Slemens & Halske Biss. Go......s00s-. 
Reaseerescous : ectrical Maintenance Co,..........+.+++ i anhattan Hiect upply Co.. cooeed seeeeeeerereces 
Ansonia Brass & Cepper Co...... --1! | Electric Porcelain Mfg. Co........ irebowts iti Maria Br0ss.>ccocsecssocee: xxxii | Simplea Electrical Co.......seseeeeereseeeeel 
Arnold, B. J........ .-xxvii | Blectric Storage Battery Co....-.------ Marshall. Wm......... Lxxxvi | S. B.C. Spec. CO... ccesscesceveccenseecs 
Auerbach-Wolverton Electric Co...... Electric Power .......... Sa ok ee, Martindale, Jr.. EK. B.. .eeXXiV Emeaast & Alle. ..ccccccsccccccccces REVI 
Austin Separator Co. soesseseseesseeese Electric Railway Equipment Co........ Marvin Bleciric Daill Co. ..- ¥xix eS ~ tos ; sessssssesssersenseesssesseexil 
automatic Circuit Breaker Co......--++++ ee Se ke oeceeececceereess iii eee tase ee —— Solar eed Sig: G3... eo veseeaas 
riction Cone Co...........+..xxxii 8. 0.5 ae Piet anee 
McEwen Mig. Co.....ccscc-scsceee coves Sou, Elec. Con. & Supply Co......ee0+00+- Vi 
oh wee Farr Telephone & Const. Supply Co.xxviii | McGowan-Co., The John H.... . xxix | Stancliff-Orgill Mf I ssondeeeeso 
ee pee ereiceyt ees. i Ferracute Machine Co........ ia xxix | McIntire Co.. The C........ vee eili Stanley Miectric Mig. COs erererseoresveoes 
al Meee he... ncocesees Field, ee ag Pe a ares xxvii McLeod- -Ward & Co. ee Xii Sh BORE Baw sesnscorvassssesosseesseenses¥i 
Ball Emgime Co......sssscceeereeeeseeeeeXEXiii een Machine Co................ ull | HOreRant & Ce. oo. 2:02.00: = Standard iecenets habe Gao Te 
Baillard, E. V......-+++- pais inkes ‘...xxii | Fitchburg Steam Engine Co............ Metropolitan Electric Co ..-ssese+e+e+2-: * | Mendasl Gekaghens Go.............. 300i 
Barnes Co., W. F. & JOht......cceceeeuee iii | Fitehburg Machine Co...... scoceeressooce Sil] Metropolitan Tele. & Tel. Co all | SS Meee es eveeneee hens 
Barnes, W fe seer MeCaae eet iii | Fleming-Spence Electric Co............. Miamisburg Electric Co as 6 tandard Thermometer Co,........+++++eXli 
ak wie Forest City Electric Works......... .. Mianus Electric Co....... xxviii | Standard Underground Cable Co........xxii 
B tN Rion eecesercce sqcesee : xviii Ft. Wayne Elect. Corporation........ oe ie Mica Insulator Co.... ..xxii Sterling & BOM, We Cocisescoccccders xxxii 
ee re eae sess veeecesos sents — Be Moov fot r- chicscncdscocecs, xxv | Michigan Pipe Co.... " xxxii ee eer gas tseoreesuonenss SAY 
Beacon Lamp Co...csscsseceecee ces ceneeeKii Frink, 1 DP vsaathans os epecsunsinevedsseceva ..Vi on ee Co. xxiv Ft teat pa ‘smith. Be acaamagnoseies es a 
; | Fue MOMITET CO... cccecsseerccesocces oore, seseecerces ; Z shee te 
cee Sea ye iil Morris, ‘Tasker & 0 ‘can c ah, eae ns 
ae? Rogers....... osecevscvccecess xxvii| Garlock Packing Co.......... ecccccceves a oo Rd eo. St. Louw Biectricai Suppi ly “Co *00ee xEEY 
Berlin Iron Bridge Co. oe -ecccceeee XXX | Garvin Machine Co......ccccccccccsecees iii oeeccermere** “xxviii | Storage Battery Supp! ppiy ovccccee Kid 
Bernard Co., The E. Goo... ce.seeeseserees i} Gates Electric Mfg. Co............4. ++ xix o. Seae Os. are Storer, J.G eens canece - xxiv 
Baad i Chas. H.. Sev evebas On Sracres ao paleetbetin séenses RxXxiv a “oe Storey Motor & Tool Co.......ccec0cs 
my. 2. Guess eeuseetes Deaceeaeccseees : ° etal Works...... Mawhe sé esos cedettonall a a : . : gee re esa eto 
Four ern ene seeinckaretesiens ers ....iv | Gordon-Burnham Battery tacesduscbuesil x — a E... ** “vii Secenar oe ‘Telep. Exch. Se ao 
piliverg: aise tartagroceseesees veeeses ae Goubert Mig. Co..-.-+.0+. Sas biacdsnbees xxxi pays teeeeeeeeeccecrsecessssssesssel'’ | Stucky & Heck Electrical Mfg Co....... vi 
Bliss Co., E. pO: Rese vvvcnsens saute xxxii | Goulds Mfg.Co..........:css+rse++ seer Xxiv | National India Rubber Co.........+.-. 1.4 a renee 
Boston Gear Works. .......sse+ ssse+eXXXiii | Greeley & Co., The B. S........:5.. iy ....i| New Britain Machine Co..............xxxiii 
Bowers Bros. mye co tesusccnrasseeeseeses pian) Ns CEG Dis icdscascaccccvscscescce SEY a Bho Carbon Works..............xxilt 
y nton ultivolt attery Dvsesctanes vii ew York Ins. re seseecccccecccecesesh| Taylo bo deedcoesoreeccesoces 
Brady, T. H...... S0debeoeveeNeneceeees xxxiii| Hadley Co < New York & Ohio Co......... ee eeees covoceok Tice, ee eres vonensvonehehe ota 
EE Sia Bs Gsccestcscessisescsctcscessel A MNEUEMME cco cs ee ee ae *x | Norton & Jones Mach. Tool Works...... Tucker Electrical Construction Co..........4 
reed, Eeesgaspvoresetoes eovce sevensg ee Hardtmuth, F. & Co. EA a i 7 
eee eg ee ae : | Harrington, Son Co., B....... +++-XXvV | Ohio Electric Works ..... seccesseees “* 
oan Ae sdbssvecessesseencs zzvil Harrisburg F’dry & Mach. Works... ‘xxxiii auto ie = oe: “ cabbimereecs.: Union Hardware Co saressteeseecsseos seed 
Buckeye Electric Co....++++++++ phen rien aie awe oe oe Otto Gas Hagine Co....0.00+0s +s seees ++ 10,8, Mineral Wool Co.s:s.sc.ccscesces ail 
Bunnell & Co.. J. H...sesseseeee-seeeeee XXil | Helios Electric Co., The........--........ 4 U. S. Telephone Const. Co..-.........xxxvi 
Herrick & Burke..... ; oe cae a xx Ai Partrick & Carter Co.......... eeeeseeess xxii Utica Fire Alarm Telg. Co.......seseerees ilj 
High & Co., J. Grant. ...ix | Pass & SURAT sos ecrcssenressseconses see 
©, PS Dives casecarsentss ..xvii | Higham Electric Co... iii | Pepper & CT eeeeeseeeesereeeeeees RXV 
Cameron Steam Pump Works, A. S....xxxv oe © Fema» ++. .0s a oi Rome age Witeontosszn feces ais *? +++ eRVii yoewy_ De oz Magnet Co.......ssseeeeseeil 
Pee er | olmes re-Graphite Co......cccceoes sevcccceeed B- CO, ccccccccccccccccccccocccR Wh 
oe eee Ss iticostat esc¥il & xxvii Hoppes Mfg. Co.............sss0s sees--Xxix | Pettingell-Andrews Co......... sesseee «XV | Vose, Ralph........... isciiccetso ae 
Carpenter Tap & Die Co., J. M..---- Sixvi | Horn & Brannen Mfg. Co., The ...22570.. xii a ems ae Eng. Works .............2xxiii | Vulcami WEUOe CO. scone skccccessscnsee 
Central Electric Co xj | Hubbard, Normam.....0+++++. asdf ** "xxix | Phillips Insulated Wire Co.............+.xxiii 
wsgecooveconeesecescoe sews | wie tm OW cc ce. Phoenix Automatic Filter Co..........xxxi 
Century engeene, «te ssteseeeeseee XXVili | Fo nter Machine Co *e teeeeees *+ +X! Droenix Carbon Mfg. Co i 
Chapman Valve Mfg. Co...........++ xxxi > tO eee eree eens Phoenix Interior Telephone Co.........x Walker Mig. CO....cscssssescecseseesesre EL 
Chesley Electric Co...... 0.2.2.0 poses xxiv — nterior Telephone Co, ........xxvi | Wawr anp FoR SALE ADS. xxiv & 
: Na oe ss Phosphor-Bronze Smelting Co., Ltd...xxix naeee anv 
Chicago Gen’l Fixture Seo ene: ocr eesecee EVE | Sa eenians weieets xxv | Pierce & Richardson......... be pavecdes xxvii | Warren & Co, A. Ku... ssssssrsereeesssseeeeVi 
Clark Elec. Specialty Mfg. Co.......... vi pe Washington Carbon Co. ii 
Interior Conduit & Insulation Co. ........ ix | Prentiss Tool & Supply Co....... steeees ie 
Clonbrock Steam Boiler Works ....... xxxi . | Watertown Steam Engine Co..,.. 
Cage i TEM Eisenesvcecss ocesteses International Correspondence School,.xxiii | Priestmam & Co,..........++ teeeeeeeesMEKVI | Water Circulating Grate Co acum 
Collins, H. B acareneeseees acne O10) xxxi PROPOBALB...1+0+ssseeeeecesecseereee cere Rl | Watgom & StillMan.......05 coscceeeess:ZERV 
Colwell Lead Co. ... .xxxv | Jarvis, C. M...... wambenes naphasanea es eeu xxi Webster Chemical C0..... cssssceeeeeeees ii 
Commercial Electrical Supply Co.....xxxiv | Jeffrey Mfg. Co.......... See skaaee ont sxziil Queen & CO. INC... ...seseeeserereereeeeeeeed¥ | Webster & Co., Warret........seeseeees sexil 
Comstock Co., The Louis K........... .xxvii| Jenkins Brothers.......... secaatin yaa xxxvi Wedderburn, ey ae teeeeees eevee KEV 
Connecticut Telephone & Electric Co... — | Johns i Mths Ue. Wi oxecccnsnesetnasseone .-ii| Reliance Gauge Co........++.. ovccccccese xxiy | Wemmstrom Co., JOHN,...000..sseeeeeeeee EXMi 
Conover Mfg. CO.....cccccscesecceeeees-XXii | Jones & ee Reisinger. -Hugo.............009- cegasee Western Electric Co........+++s0sseeeeese21¥ 
Cook’s Sons, Adam.......... eat dake xxxvi Replogle Governor Works, The....... ...xx | Western Telephone Const.Co.. ......xxviil 
Cooper-Roberts Co.......000.c0cccceeeee Kartavert ee a seeoeeeeXXXV | Riker Electric Motor Co..........es008- ee eed Westngonen, Church, Kerr & Co........ix 
Corres. School of Technology......»..xxiii| Kay, J. F. ......cseees Tae sae Stas ccaae SEW 1 i Mais Kee gcoepeces'eceksesere ss.ss-xx | Westinghouse Elec. & "Mfg. CO... ++++- Xvi 
Corey, R. B..... a ee ee he ___ | Kelly, Herbert P..... Ser ee nee koacwceus Rockford Torch Co....+ccsccsccseosees xxxiij | Weston Electrical neenEs Co....+..xxii 
Corey. Ws Incocseenssecse ngueceenseesecs xxiii Kelly & joues Oks oo 5s idccenteaeic aan xxxvi | Rodney Hunt Machine Co.............+- i oe & eo eeretaieess <ors xxxvi 
rescen e “RR ese 96 6.4e0- ee | I ao bnkah o008i00¢0seneken’ celer Condenser n se eeeeseeREKi 
Croselmire, C. F...... seston eee eeeeeeeener es iii} Kimtmer, Chas. J.......ssseeeeees eexeens xxiii | Rosenbaum, W. A........... asveemenerelll White Co., 0.C........ sh sees BIBI: 
Cutler Hammer Mfg. Co.,.........- eeeens “Ty. a 2 “agar cocce> 3) ST EO Gn De Bec cccccevese xvii | Whitney Electrical Instrument COs ooone¥l 
Knowles Steam Pump Works............ Rossiter, McGovern & Co....... ......-.xxiv | Wirt, passes SUMMET e000... seeeeeeees 
Weemeteta MIMEETIS CG... ccccccscccccccccs WE SNOB ososcecce cinaae 6a dated deem Woodbri dge & Turner Eng. Co,.......xxvii 
Dallett & Hoe FURR. Biss crvesovensesieres eels ties Royal Hlectzic Cowes sescseseseesseeeee. *xxxy | Worthington, Henry R..........0.--0++Exii 
Ml ossevesAnekateeasadsestees ix ca bAkbaneanean ch caind ainoipiine he Perr 
Day’s Kerite......... Se aga ecccceccececcMees | BME VEtt Motor i aetna adi xxix ee ee ere SORTS TAAINTIR GO. 0 ov ccnccncnecsoccccsticencact 





aneraseaT= TJ. MURPHY & CO., | ae 


ITALIAN MARBLE 136 LIBERTY STREET, NEW YORK. DISTRIBUTING BOARDS. 


PRIMARY ONE SOLUTION 


Size, 6 x 8 in, 


PRICE, $6.50 


BATTERIES: BOYNTON MULTIVOLT BATTERY CO., '@ !2.2m¢ ‘g,whippte stron, | PRICE Si 


CA at D Multipolar 


Slow Speed Stationary 
Motors, Reversible Motors 








CARD Generators 


for Power Transmission 
or Isolated Lighting. 
and Controllers 


CARD Generators are all Multipolar and Slow Speed. For Rolling Mills, Bridges and Traveling Cranes 
THE GABD ELECTRIC COMPANY. Office and Works MANSFIELD OHIO, 
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CLASSIFIED LIST OF ADWERTISERS. 


Azauneiators. 
he Moon Mfg. Co. 
Batteries, Primary. 
Boynton Multivolt Battery Co. 
Bunnell & Co., J. H. 
Gordon-Burnham aay Co. 
Greeley & Co, The E.S 
ones & Son, J 
lanche Battery Co. 
Manhattan Elec. Supply Co. 
Miamisburg Electric Co. 


Batteries, Storage. 
Amerie Batte a. a 
Electric Storage tery 
Ohio Storage Battery Co. 

Battery Supply Co 


Battery sapere 
Bunnell & Co., J. H 
Klipstein & Co., A 
Phoenix Carbon Mfg. Co. 


Bells. 
Baxter, H. EK. & C. 


. Co. 
gineering Co. 
Main Beltia Co. 
Schieren & Co., C. A. 
Shultz Belting Co. 


Belt oh Degasing. 
Dixon Crucible Co., Joseph. 


one» Co., H. E 

ins 0., 

Cloubrock Steam Boiler Works. 
Harrison Safety Boiler Works. 
Heine Safety Boiler Co. 


oyes, . 
Stirling Co. 
Boiler Braces 
Lukens Iron “ Steel Co. 


Bridge Floors, Cranes (Iron). 
Ber! ron Bridge Co. 

Seoeten, Dynamo. 
Holmes Fibre-Graphite Co. 
Phoenix Carbon Mfg. Co. 
Warren, A. K., & Co. 
Wirt, Charles. 


Buildings and Roofing (Iron). 
Berlin Iron Bridge Co. 


Cable Hangers. 
Bender & oO. N. 
—- hteeend Cable 


Cable Making Machinery. 
Barraclough, 
Kay, J. F. 


Cars. 

Brill Co., J. G. 

Carbon Points and Plates. 
Brush Electric Co. 
Hardtmuth & Co., F. 

New York Carbon Works. 
Phoenix Carbon Mfg. Co. 


Reisinger, Hu 
Solar Carbon & Mfg. =~ 
Washington Carbon Co. 


Castin 
Phosp or-Bronze Smelting Co. 


Chains. 
Jeffrey Mfg. Co. 


Chemical Apparatus. 
ones & Son, J. 
iegler Electric Co | 


Coal Carriers. 
Hunt Co.,C. W. 
Jeffrey Mfg. Co. 


Coal Mining Machinery. 
Jeffrey Mfg. Co. 


Coloring Compound for 


ps. 
Webster Chemical Co. 


Compressors. 
Blake Mfg. Co., G. F. 
Knowles Steam Pump Wks. 


Commutators. 
Rushmo:e Dynamo Works. 


Commutator Bars. 
Forest City Electrical | Works. 
Warren, A. K., & Co 


Condensers. 

Blake Mfg. Co., G. F. 

Conover Mfg. Co. 

Knowles Steam Pump Wks. 
Marshall, Wm. 1.4 
Worthington, H. R. (Steam). 


Conduits. 
American Circular Loom Co. 
Eehecter Conduts & & Ins, Co. 
Michigan Pipe Co 
National Conduit Mfg. Co. 


nnectors ape | Torminals. 
Contause Co., Th 


Cord. 
McEvoy, C 


Samson Co dordage Works 


Cotton Yarns. 
Hadley Co. 


Cranes and Hoists. 
Harrington Son’s Co., E. 
Jeffrey Mfg. Co. 

Maris Bros. 


Desk Lam 
McLeod Ward & Co. 
Western Electric Co. 


Directories. 
Johnston Co., The W. J 


Dynamos and Motors. 
‘Akron Elec. Mfg. Co. 
Bernard Co., The E. G. 
Billberg, C. 
Brush Hiectric Co. 
C. & C. Electric Co. 
Card Electric Co. 
Chesley Electric Co 
Crescent Electric Mach. Co. 
Dallett & Co., Thos. H. 
Fontaine Crossing & Elec. Co. 
Fort Wayne Electric Corporation. 
Cregecy, Chas, : 
General Electric Co. 
Jeffrey Mfg. Co. 
Lafayette Engg. & Electric Wks. 
Leavitt Motor Co. 
Porter Standard Motor Co. 
Riker Electric Motor Co. 
Roth Bros. 
Royal Electric Co. 
Rushmore Dynamo Works. 
Siemens & Halske Elec. Cu. 
Stanley Electric Mfg. Co. 
Storey Motor & Too Co. 
Walker Mfg Co. 
Westinghouse Elec. & Mfg. Co. 


Electric Signs. 
Stancliff-Orgill Mfg. Co. 
| 


Electrical Instruments. 
Standard Electric Time Co. ,The. | 
Whitney Electrical Instrument 

Co, 


Eleotrie Mine Locomotives. 
Jeffrey Mfg. Co. 


Electrical Bopeizers. 
Warren & Co., A. K. 


Elevators. 
Jeffrey Mfg. 
Morse, Wil — & Co. 


Engineers and Contractors. 
Adams, A. D. 
Arnold, B. J. 
Berger, Rogers & Potter. 
Bryan, W. 
Coho & Co., H.B 
Comstock Co., The Louis K. 
Field, C. ‘- 
Herrick & Burke. 
Lafayette Eng. & Electric Wks. 
Lucas, J; ze iat 
Pepper e er. 
Pierce & Richardson. 
Scott-Pearson Eng. Co. 
Smethurst & Allen. 
Tucker Elec. Construction Co. 
Westinghouse Church Kerr & Co 
“aaa” & Turner Eng. Co 


Regie Water Motor Co. 
Ball Engine Co. 
Ball & Wood Co. 
gumave anes | Co. 
r-Roberts Co. 
burg Steam Engine Co. 

ide & Son, A. L. 
ener ay Co. 

cEwen Mfg. Co., J. H. 
New Britain Machine Co. 
Otto Gas Engine Co. 
Philadelphia ane: Works. 
Priestman & C 
Taylor agine Co. 
Watertown Engine Co 
Weston Engine Co. 


Fan Motors. 
Central Electric Co. 
Leavitt Motor Co. 
Riker Electric Motor Co. 
Wagner Electric Mfg. Co. 


Feed-Water Heaters. 
Fuel Economizer Co., The. 
Goubert Mfg. Co. 
Harrison Safety Boiler Works, 


H Mfg. Co. 
Stifwell-Bierce & Smith-Vaile Co, 
Webster & Co., Warren. 


Filters. 
Acme Filter Co. 
F. H. Alling. 


Fixtures, Gas and Electrio, 
Chicago General Fixture Co. 
U. S. Mineral Wool Co, 
Western Electric Co. 

White Co., The O. C, 


| Flexible Shafts. 


Stow Mfg. Co. 


Fuel Economizers, 
Fuel Economizer Co,, The 


Fase Wire and Links. 
American Electric Fuse Co. 
General Electric Co. 


Independent Electric Co. 
McIntire Co., The C, 


Gas Lighting Apparat 
Electric. ean _ 
American Electric Co. 
Smith, A. T. 


Gears. 
Boston Gear Works. 


Glo hades, Etc. 
peek: 8 eo 


House Goods, 
{° mes & Son, J. 
iberty Electric Co. 
Ostrander & Co., W. R. 
Partrick & Carter Co. 
Viaduct Mfg. Co. 


draulic Presses. 
atson & Stillman. 


Indicators, Steam. 
Hine & Robertson. 


Induction Coils. 
Splitdorf, C. F. 


Tas pments (Test’g & Recor’g). 

Biddle, J. G. 
Colgate Co., Geo. L. 
Fitchgerald Machine Co. 
General Electric Co. 
Gregory, Chas. 

ueen & Co. 

eston Elec. Inst. Co. 
Ziegler Electric Co. 


Insulators and Insulating 
Material. 
Electric Porcelain & Mfg. Co. 
Empire China Works. 
Jchus Mfg. Co., H. W 
Kartavert Mfg. Co. 
Mica Insulator Co. 
Pass & Seymour (China). 
Standard Paint Co. 
Standard Underground Cable Co. 
Steward Mfg. Co., D. M. 
Thomas & Sons Co., The R. 
Union Porcelain Works. 
Vulcanized Fibre Co. 


| Jewels forElectrical Purposes 


Wennstrom Co., The John. 


Lamps, Arc fos Incan. Circuits) 
Adams Bagnall Co 
Clark Electric Co. 
Fleming-Spence Elec, Co. 
Generai Electric Co 
Higham Electric Co, 
Rushmore Dynamo Works 
Scott Electric Lamp Co. 
Standard Electric Co. 
Standard Thermometer Co. 
S. K. C. Specialty Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Incandescent. 
American Electrical Mfg. Co. 
Beacon Lamp Co. 

Buckeye Electric Co. 
Bryan-Marsh Co. 

General Electric Co 

New York & Ohio Company. 
Pittsfield Electrical Supply Co. 
Stewart & Co., Frank H. 
Westinghouse Elec. & Mfg. Co 


Lathes. 
Sebastian Lathe Co. 


Lead. 

Colwell Lead Co. 
Lightning Arresters. 
Colgate Co., Geo. L. 


Lubricants. 
Cook’s Sons, Adam. 


Machinery, Zeols Lathes, Eto 
Barnes Co., W. F. & Jo 
Bliss Co., the Ww. 
Diamond Machine Co. 
Dicke, C. H 
Ferracute Machine Co. 
Garvin Machine Co, 
Gates Electric Mfg. Co. 
Gould & Eberhardt. 
Barrington, me. Son & Co. 
aoe = 7 Se 
Link-Belt Eng "g Co. 
Mansfield, W. 
Marvin Electric Drill Co. 
Norton & Jones Mach. Tool Wks. 
Prentiss Tool & Supply Co. 
Rockford Torch Co. 
Sebastian Lathe Co, 
Waenageeese Church Kerr & 
o. 


Magnets. 
Varley Duplex Magnet Co, 


Mast Arms. 
Morris, Thee & Co 


Metallurgical Apparatus. 
Rushmore Dynamo Works. 


Mica. 
Belden Mica ite Sting Co., F. E 
Bowers Bros. 
Mica Insulator Co, 


Munsell & Co.. wy 
Schoonmaker, A 


Model & Ex 
Baillard, E. 


Name Plates. 
August Becker. 


riment’! Work. 


Garl Packing Co 
enkins Bros. 
ohns Mfg. Co., H. W. 


Patent Solicitors. 
Alexander & Dowell. 
Corey, Fred B. 

Dyer & Driscoll. 
Kintner, Chas. J. 
Rosenbaum, Wm. A. 


Platinum. 
Baker & Co 
Croselmire, C. F. 
Globe Metal Works, 
Schawel & Co., [as. 


Poles, Brackets, Pins, Etc. 
Brady, T. H 
Central Mfg. Co. 
Morris, Tasker & Co. 
Sterling, W. C., & Son. 


Porcelain Manufacturers. 
Brunt & Thompson, 
Empire China Works, 

Pass & Seymour, 
Peru Electric Mfg. Co. 
Union Porcelain Works. 


Pressure Regulators. 
D'Este & Seeley Co. 


Publications, Electrical]. 
Electric Power. 
W. J. Johnston Co. 


Pulleys, Shaft’ g, Coupl'gs, Bo. 
Hunter Machine Co.. 
woe Mfg. Co. 
erry Mfg. Co. 


Pumps, Steam. 
Blake Mfg. Co., G. F. 
Cameron 2 ‘Pump Works. A.S§. 
Davidson, M 
Dean Bros. a Pump Works. 
Hubbard. Norman. 
Knowles Steam Pump Wks. 
McGowan Co., The John H. 
Worthington, H. R. 


Railway Gpoctaliice, Electric. 
General Electric Co 
Elec. Railway Equipment Co. 
Johns Mfg. Co.. H. W. 


Reflectors. 
American Reflector & Light. Co 
Frink, I. P. 


Repairing. 
Chesley Electric Co. 
Electrical Maintenance Co. 
General Electric Repair Co. 
Rushmore Dynamo Works. 
Stucky & Heck Flec. Mtg Co 
Warren, A. K, & Co. 


Rheostats. 
Carpenter Enamel Rheostat Co 
Colgate Co., G. F. 
Cutler, Hammer Mfg. Co. 
Iron Cled Rheostat Co. 


Safety Water Gauges. 
Reliance Gauge Co. 


Schools and Colleges. 
Corresp. School of Technology. 
International Corresp. Genoa 
Scientific Machinist. 


Search Lights. 
Rushmore Dynamo Works. 
Scott Electric Lamp Co. 


Second-Hand Ap atus. 
Chesley ask” e 
Gr as. 
host Hicctrie Go 
anne MacGovern & Co 
Warren, A. K., & Co. 


Slate and Marble. 
Murphy, T. J 

Silk. 
American Silk Mfg. Co. 
Ryle & Co., Wm 


Steam Conduits. 
American District Steam Co. 


Steam Separators. 


Austin = rator Co, 
D’Este & gH Co. 
Goubert Mfg. 


Harrison Sa bey Boiler Works. 
Mosher, C. D. 
Wheeler Condenser & Eng. Co. 


Steel Springs. 
Barnes, Wallace. 


Sup potion, Se Conceal Electrical. 
Central 
Chicago tented 7 einen Co. 
Commercial Electrical Supply 


o. 
Electric Appliance Co, 

General Electric Co. 

Greeley & Co., The E. 8. 

Jones & Son, j. 

Partrick & Carter Co. 
Pettingell-Andrews Co. 
Sebastian Lathe Co. 

Standard Electric Time Co. 

St. Louis Electrical Supply Co. 
Sturtevant, C. A, 

Viaduct Mfe. Co 


Switchboards. 
High & Co., J. Grant. 
Warren A. K., & Co. 


Switches, Ete. 
Anchor Electric Co. 
Hiectric Rag. & Se peeaer Co. 
ectric Supply Co. 
General Electric Co. 
Hart & or Mfg. Co. 
High & Co., J. Grant. 
Linton & Southwick. 
Murphy, T. J. 
Viaduct Mfg. Co. 


Ta and Dies. 
arpenter, Tap & Die Co., J. M. 


Telephones. 
American Bell Tel 
American Electric 
Baillard. E. V. 
Bassett & Son, N. 
Century Tele shone Co. 
Connecticut Tele. & Elec .Co, 
= Telephone & Const. Supply 

oO. 

Mianus Electric  .. 
Mo. Telephone Mfg. 
Phoenix Interior Te bce. Co. 
Standard Tel. and Elec. Co. 
Strowger Automatic Telephone 

Exchange 
Tice, Josiah. 
Tucker Elect’c Construction Co. 
U. S. ene Construction Co. 
Viaduct — 2 
Western T ephone Const. Co. 


hone Co. 
‘elephone Co. 


Telephone Supplies. 
American Electric Fuse Co. 
McEvoy, C. H. 

Splitdorf, C. F. 


Transformers. 
Fort Wayne Electric Corporation 
Kuhlman Electric Co. 
Lakon Co. 
Louisville Electrical Works. 
Royal Electric Co 
Westinghouse Elec & Mtg Co 


Trucks. 
Brill Co., 
Graham Equipment Co. 
Walker Mty. Co 


Turbines. 
Dayton Globe Iron Works. 
DolanWm. & Co. 
Dubuque Turbine Co. 
Risdon, T H. 
Leffel & Co., Jas. 
Replogle Governor Works, The 
Rodney Hunt Machine Co. 
Smith, S. Morgan. 
Stilwell- Bierce & Smith- Vaile Co 


Valves. 
<sapmen Valve Mfg. Co. 
D’Este & Seeley Co. 
enkins Bros. 
elly & Jones Co. 


Ventilators. 
Merchant & Co. 


Wires and Cables. 
American Electrical Works. 
Ansonia Brass & Copper Wks 
Besly & — Charles A 
Brixey, 
Gonteat Rlectric Co, 
Day’s Kerite. 
Eastern Electric Cable Co, 
Electric Appliance Co. 
Independent Electric Co. 
Indiana Rubber and Ins. Wire Co. 
Moore, A. F. 
National India Rubber Co. 
New York Insulated Wire Co. 
Roebling Sons Co., J. A, 
oie lex mpaetrteal Co. 

Splitdorf, C. F. 

Standard UndergroundCable Co 


Wire Reels. 
Hanue Bros. 


Woodwork (Electrical). 
Union Hardware Co. 


Zinos. 
Jones & Son, J. 








bucumene 48, 1898. THE ELECTRICAL WORLD. ' 


A QUESTION OR TWO. 
Have you coal to burn? Is its cost an important factor? Have you considered 
improved methods ? 


A WORD AS TO IMPOVEMENTS. : 

When a radical advance is suddenly made in any art, it is usually broadly 
heralded , frequently overestimated, and always surrounded with more or less 
misinformation. 

When the art has advanced by gradual improvement, its development makes less 
impression. Its record takes the place of representation and its merits are 
more reliably known. 

BURNING COAL TO ADVANTAGE. 

Follow the practice from the time of inefficient boilers, cramped fiues, low 
stacks, poor grates and worse settings, to the day of good boilers well set, with 
high stacks, and the various fuel and labor-saving attachments, from cleaning 
devices todamper regulators; and from shaking grates to mechanical stokers. 

SOMETHING TO THINK ABOUT. 

A hot fire gets the most heat out of the coal. 

When you have a hot fire under a boiler and a low stack temperature your coal 
is making lots of heat and you are using it. 

Don’t be deceived into thinking your economy is good merely because the stack temperature is low. 

“== Sometimes a high-stack temperature is economical because the greater economy of a hot fire more than makes up for the loss through the stack, 
WHAT TO DO. 

Get the hottest fire you can out of your coal through perfect combustion. 

Get the lowest stack-temperature possible by sending the heat into the water, not up the stack. 

To do this, mechanical stoking is necessary in making a hot fire and keeping it hot all the time. 

An economizer and mechanical draft plant is necessary to utilize the surplus heat which the boiier will not take up. 

TO ANSWER SOME POSSIBLE QUESTIONS. 

The stoker feeds coal uniformly, burns it clean, and in fact is a first-class fireman who performs his duty without opening doors, The labor 
saving in many cases exceeds the direct fuel saving. 

The economizer puts the waste heat into the feed water, increasing its temperature 100 degrees or more, and every 10 degrees rise saves 1 per 
cent. of coal. 

The mechanical draft supplies a sufficient draft independent of the stack, which may be merely high enough to clear the roof and enables more 
heat to be put into the economizer than with natural draft. 

The cost of the economizer and mechanical draft rarely exceeds that of a sufficient stack. 

The economizer and mechanical draft go naturally together, though either may be used independently of the other. The economizer when used 
alone requires a high stack to give ample draft; the mechanical draft when used alone has the fan fitted with water boxes suitable for the 
high temperature resulting from absence of the economizer. 

IN GENERAL. 

These things have advanced gradually until they have found wide application in plants from moderate sizes tothe largest. Having made them 
a specialty, we suggest the above points for your consideration, and will supply more detailed information upon a knowledge of your condi- 
tions and requirements. 


WESTINGHOUSE, CHURCH, KERR & CoO, 


NEW YORK, BOSTON, PITTSBURG, CHICAGO, 
26 Cortlandt Street. 53 State Street. Westinghouse Building. 171 La Salle Street. 


IRON-ARMORED fl HUNT 
INSULATING [ N ' 


[nterior Conduit & Insulation (o. 


General Offices and Works,__——__—_-® 


527 WEST THIRTY-FOURTH STREET, 














SELF-ADJUSTING HANDLE 
for HART FLUSH SWITCHES. 


No binding on face plates. No breaking. The neatest and best 
thing yet produced in this ling. Investigate it. 


THE HART & HEGEMAN MFG. €0., 


HARTFORD, CONN. 


The Electric Gauge... 


For Testing Batteries and the Strength 
of Battery Currents. ° ° ° , 


EDWD. H. JOHNSON, President NEw WwW RiK 
E. W. LITTLE Vice-Prest. and Gen. Mer. = 
CHAS. P. GEDDES, Secy. and Treas. 


J. Grant High & Co., 
} ssrenoroms SHITCHES, SHITCHBOARDS, 


‘Tablet-~Boarde, 


Main Line 
Cut-Outs 


&stimates furnished on 
all size orders. 


, 123 North 3d St. 
: St. Louis: Commercial Electric 


Philadelphia 
"he spleen Gaus co a Supply Co., $21 Pine St. 
QE The Standaro Electric Time Co., eater, 3.:, Gieeti® Soppty and Cons Cos 541 Liber cane ron 


» Pa.: St 
* New Orleans, La.: Widm: . Spraniey, 78 Custom House St. ~ CATAtSSUS ANB CmORS 
WATERBURY, CONN. —sENSw Yor 'N Ws 156 Liberty Street ns 










The only convenient and practical instru- 
ment for the purpose. It is indispensable: 
to those using batteries and having the’ 
care of them. 


The Pocket Gauge is the size of an ordi- 
nary watch, and is very convenient for the 
use of linemen, inspectors, etc. Price, : BRANCH 
$8.00. : OFFICES: 


Call for Warner’s Patent Electric Gauge. ? Chicago : 


. 186 Fifth Avenue. 
MANUFACTURED ONLY BY 
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F. HARDTMUTH & CO, MANUFACTURERS OF THE CELEBRATED AUSTRIAN 


VIENNA, AUSTRIA. C 
AMERICAN BRANCH OFFICE, A P R O Ni S 
No. 60 Liserty Sr., NEw YORK. 





The Highest Standard of Excellence: oe PRIMARY BATTERY 


ORIGINAL LONG LIFE. 


2 EFFICIENCY. 
3- ECONOMY. 

Laclede «<> | 

Hercules Batteries, : 


4- ADAPTABILITY. 
Made only by the 
These Batteries are in use by the most 


PERU ELECTRIC MFG, CO, These Saterieg ae, in uae by the mos 


NON-FREEZING. , 
EXCELS IN: 6. LABOR SAVING. 
PERU, IND. ? way Companies of America. Send for descriptive circular 
:and price list. We guarantee all our Cells. 


7. FREE FROM LOCAL 
Also Manufacturers of all kinds: oa by THE GORDON-BURNHAM BATTERY CO. 


ACTION. 
= of Electric Porcelain. No. 82 West Broadway, NEW YORK. 


GASES AND ODORS. 
9. SUPERIOR GENERA- 
TION OF ENERGY. 








8. FREEDOM FROM 


Siiiteain of our Cells are in service in U.S. and abroad. s = Yo More Troublesome Calculations of the Sizes of Wires for Wiring. A Book for Contractors Wire 


STORAGE BATTERIES on au purposes Sgt eae 


Solid Rolled Lead Plate, Immense Strength, Large Surface. THE UNIVERSAL 
Electro- -hemical Formation of Active Material. : WIRING COMPUTER. 


insuring Greatest Durability combined with Efficiency. : ce eat 
on aa ie American Battery Co., sav Give OF *‘ PRINCIPLES OF DYNAMO-ELECTRIC MACHINES,” “ MAGNET WINDING,” ETC. 


ves the sizes of Wires directly in circular miles or in gauge numbers for any make 
: of lamp (or any horse-power of ose, oe = i any number of sambs, and at any dis- 
1 tthout caicu:ations, formu:ea, or knowledge of mathematics. 
42 West Quincy Street, Absolutely Non- “Infringing : we It is the equivalent -. complete set of Sables for all practical cases, with the ad- 
CH ICAGO ILL Protection Guaranteed § eae over these of being much one, more compact and handy than such a cum- 
+ e 


= bersome and bulky set of tables would It gives the result in as little time as it 


To All Purchasers. * would otherwise take to write oo tee Pence 50 perform the catoueenen. ‘ - 
: book includes also an illustrated article giving general hints on wiring and a 
ESTABLISHED 1889. sset oaks Useful Auxiliary Tables, such as for heating limits, weights of insulation 
HIGHEST AWARD GRANTED : ® power reductions composite wires of large sections, weights and resistanes, wire, 
AT WORLD’S COLUMBIAN EXPOSITION, CHICAGO, 1893. = gauges, etc. 
SSSRRRSRREEREEE EE Ee eee eee SSSR EES EES eee eee eee SSSSSSS SEER e eee eee enees © 
Convenient Size for the Pocket. Cloth. Price, $1.00. 


SAL AMMONIAC 


(ELECTRIC BRAND) 


For Electrical Purposes, 


Guaranteed 98 {99 % and free of lead and 
iron. If you want the best quality ask your 
dealer for this brand. 

IMPORTED BY 


: Coptes of thts or any other esectricat book or books published, will be brombtiy mailed to any 
: ® address in the worid, POSTAGE PREPAID, on recetpt of price. Address 


J: THE W. J. JOHNSTON CO., Publishers, 


253 BROADWAY, NEW YORK. 


IF you want the 


Best and Cheapest SWITCH 


on the market send and get our 
catalogué and Prices. 


LINTON & SOUTHWICK, 


x Worcester, Mass. 








“MESCO DRY BATTERY 


A standard battery for all open circuit or intermittent 
work, Highly recommended for telephone transmitters. 


wesco| Over 230,000 Sold During the Past Year__> 


For sale by nearly all the electrical supply houses in the § 
United States. 


i Give It a Severe Test___.._—. 


Unreliable Dry Batteries are not sold much cheaper than! 
the Mesco, 64 page pamphlet free. Catalogue, pages, 5 
cents, 


Manhattan Electrical Supply Coie 


BOSTON OFFICE, 
32 Cortlandt Street, NEW YORK. : 66, * 60 Hermon St, 


93 FEDERAL STREET. 
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[ELECTRICAL SUPPLIES. 


CENTRAL STATION, 
FLECTRIC RAILWAY, os 
ISOLATED PLANTS. 








OISAPPOINTS 





Western Distributors For 


- Okonite Wires, - Interior Conduit, - Lundell Motors, - 
- Helios Incandescent Arc Lamps. - 


Manufacturers of the PHAROS Incandescent Lamp. 


BRANCHES: | ° 
ST. LOUIS, KANSAS CITY, Central Electric Company, 
Southern Electrical Supply Co. Gate City Electric Co. 173-175 Adams Street, 
Buffalo, 112 White Bldg. New Orleans, 1010 Canal St. CHICAGO, ILLS. 





FOURTH EDITION 


REVISED AND ENLARGED 


Dynamo Electric Machinery, 


SIXTH EDITION NOW READY. 


“TELEPHONE TROUBLES 


AND HOW TO FIND THEM,”’ 


BY 
W. H. HYDE ano J. A. MCMANMAN. 


FORMALLY EDITED BY 


PROF. CHAS. H. HASKINS. 


~ 
By Silvanus P, Thompson, D. Sc., B. A., F. R.S. Eight hundred and sixty-four Pages 
Twenty-nine Plates 


& MANUAL 


This Little Book is Strictly Up to Date on all Matt 
For Students and Electrotechnics Bre atters Pertaining to 


Telephone Troubles and their Remedies. 


PRICE, - = = $6.00 Will be sent Post-paid for 25c. 


For Sale by THE W. J. JOHNSTON CO., The W. J. JOHNSTON COMPANY, 


253 Broadway, N. Y. 253 Broadway, New York. 


The Only Reflector Plate Alternating Arc Lamp. 


The Helios Electric Company Claims:—That they have more alternating arc lamps in use than all other makes combined. 
They guarantee 80 per cent. more available light than is obtained from any other alternating arc lamp. They guarantee to give as much light 
as any direct current lamp using the same number of watts. 


SPENCER'S IMPROVED ALTERNATING ARC LAMP Possesses the Following Advantages: 


Minimum Choke in the regulating coil, Practically no energy absorbed in the regulating device, Durability of all its parts; not liable to 
get out of order, can be used successfully on all periods, starts quickly. 


SPENCER’S DIRECT CURRENT CONSTANT POTENTIAL LAMP, Guaranteed not to See-Saw. 
Send for Catalogue and Prices. a damnit. 





RAL ELEcTRIC Co., Western Agents, Chicago, Ills. THE MOUNTAIN ELECTRIC Co., Agents for Colorado, Wyoming, Utah and Ne 
ee noone Co., New England Agents, Boston, Mass. : Mexico, Denver, Col, y g, w 
MoorE & BAyYLis, Western New York Agents, Buffalo, N. Y. CALIFORNIA ELECTRICAL WoRKS, Pacific Coast Agents, No. 35 Market Street, San 
Barr & ATKINSON, State Agents, Cleveland, Ohio, Francisco, Cal. 
GLOBE ELECTRICAL SUPPLY CoNSTRUCTION Co., Agents for New York and Brooklyn, THE MACHINERY SuPPLy Co., South Pacific Coast Agents, Los Angeles, Cal. 
Vandam Street, New York. SCHMINKE & NEwMAN, Agents for Louisiana and Mississippi, New Orleans, La. 
W. T. M. MorTRaM, State Agent, Dallas, Tex. PapucaH ELECTRIC Company, State Agents, Paducah, Ky. 


RovAL Evectric Co., Montreal, Canada. 


HELIOS ELECTRIC COMPANY, 


1226 Callowhill Street, PHILADELPHIA, PENNA. 
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alsin Akinttcar eas 


and IRON HANGER BOARDS, 


TaN Tal b— pom BaGNALI_ 


TaN al ele Re oe a ee 





A.T.SMITH’S :S7TORACE BATTERIES: BEACON 
Incandescent Lamp 


‘Electric Lava Gas Tip for = RENTED, RECHARGED, REPAIRED. : 
From 1-2 to 300 Candle Power. 


Multiple Lichting. "STORED ELECTRIC POWER SUPPLIED: 
For Churches, Theatres : Portable Electric Lanterns | Yacht Lighting = 

Unrivalled for long life, economy 
in current consumption and free- 
dom from blackening. ee 


and Halls, : Carriage Lamps. aspecialty. ! 
Specal attention to the Export 











a. tosmite, ;/HE STORAGE BATTERY SUPPLY COMPANY: 


6 W. rath St., WN. Y. 239 East 27th Street, New York. 


NEW 


DYNAMO TENDER'S HAND-BOOK 


By F. B. BADT. 


150 Pages. 140 Illustrations. Flexible 
Clot eer Size of Type-Page, 
5 1-2 by 3 inches. 





Send for New Catalogue of Multi- 
ple, Series, Miniature and Deco- 
rative Lamps. Orders filled 
promptly. Lowest Prices. 


BEACON Lamp Co., 
. gobo gale Mikes 


4%@The Royal Electric Co., of Montreal, Quebec, 
Sole Agents for Canada. 


PRICE, $1.00. 





This is, as the name indicates, a NEW: 
* BOOK, much more complete than the old ? 
tone, with all the information, instructions « 
sand rules which are required by practical s 
"men, as Dynamo Tenders, Line Men, Sta- “ 
* tionar Engineers, and Owners and opera-& 
stors of all kinds of Electric Plants. It is ® 
* the only book of the kind published in thes 
* English language. Address 


: THE W. J. JOHNSTON CO., 


253 Broadway, New York 


The Horn & Brannen Manufacturing Co., 


Manufacturers of 


Gas and Evectric Fixtures: 


SEND FOR CIRCULAR, 
‘YVINOYIO YOS GN3S 


SESSSSSSSSSSESSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSEESSSHEESERSSCESSEESEEEESEEEE SEES eeeee 
on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID, — receipt of price. 
Address THE W. J. JOHNSTON CoO., 
253 Broadway, New York. 


‘Paragon Reflectors 
CLASS LINED 


vor tenting Churches, Theatres, Halls 
and Public Buildings. 
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300 per cent. more light made available. 


Border Lights, Bunch Lights 
Foot Lights, Switch Boards, 
Dimmers. Special Lighting 
Fixtures of Every Kind for 
Theatres. 


* Manufactured by...... 


...AMERICAN REFLECTOR & LIGHTING CO., 


!271-273 Franklin Street, CHICAGO. 





Write Us for Illustrated Catalogue and Special Prices, 


The Upton Are Lamp | 


FOR ALL CIRCUITS. 


The cheapest to buy, use and maintain. 


Mm m ier 7 
ph bee ae PCG 
. Prices 


Patent, May 26, 1891. 
CCA AAAS 


The Patent Electric Display Burners for Oil Lamps. 


D SALESROOM : 
427, ee. 4m. 439 North Broad Street, PHILADELPHIA. 


This burner is made to permit the useof incandescent electric lamps, s 


STANDARD THERMOMETER CO., 


concealing the electric socket, and bringing lamp into same position * PEABODY, MAss. 

usually occupied by oil flame. It also permits use of regular oil chimney, § 

and kind of globe or shade generally used to decorate oil lamps. Cans The Original Manufacturers of : : : 

take place of duplex burner. Extradummy fount can be furnished where: 

centre-draft burners are used. Eight feet of special silk cord and plugi aa simplex, Ward and 


attachment will be furnished with each burner. 

When ordering, mention style socket desired (whether Edison, T.-H., 
Westinghouse, etc.) otherwise Edison socket and plug attachment ‘will be 
furnished. Send for prices. 


Knight Lamps. 


CHARLES A. BRAMHALL, Selling Agent, 39 Cortlandt Street, New York. 





DECEMBER 28, 1895. - "THE EBLECTRICAL WORLD. xiii 


A Challenge to Every Arc Lamp That Burns, 
Hrenau Arc Layp 


For direct constant potential circuits. 








INDUCTION 
COIL. 


The Most Economical System of 
Electrical Illumination 
there is to-day. 








30 per cent. more light for watts consumed 
over all other constant potential 
/ arc lamps. 


Same 
Aa 







y 9 ‘ per cent. ot the total watts consumed at the arc 
in giving light. 


Best makes of other constant potential arc lamps show but 80 per cent. at the arc—“enclosed arcs” 


show but 72 per cent. ‘ ; ; ; ; 
An actual showing of a pair of Higham Lamps in series with an induction coil on 110 volt circuit is: 


51 volts potential for each arc, 1 volt potential for each carbon feeding mechanism, and 6 volts potential for 


the induction coil. aoa ee 
The steady burning of an arc lamp 1s PARAMOUNT in its importance, and in this respect 


THE HIGHAM ARC LAMP 


surpasses all others, not merely steadier burning than all other arc lamps; but its regulation of candle power is 


ABSOLUTE. 


THE “HIGHAM LAMP CARBONS” give 10 to 15 per cent. more light than soft cored carbons for 


same watts at the arc and are cheaper, but other constant potential arc lamps cannot burn them, so this 
advantage belongs to the Higham Lamp. 


THE HIGHAM ARC LAMP WILL BURN COMMON SOLID MOULDED CARBONS. 


The standard size Higham Lamps we now have in stock run two in series on 110 volt constant potential 
(incandescent) circuit, pass 7% amperes, give the full standard of 1800 candle power each, and burn 10 hours 


with % carbons. 
SEND FOR A PAIR OF TRIAL LAMPS AT ONCE 


and you will see for yourself that you can’t afford to burn any other lamp. 


HIGHAM ELECTRIC CO. 


No. 168 High St., Fort Hill Square, BOSTON, MASS. 
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SECOND EDITION. REVISED. 
ELEMENTS OF 


STATIC ELECTRICITY, 


WITH FULL DESCRIPTIONS OF THE HOLTZ AND TOPLER 
MACHINES AND THEIR MODE OF OPERATION. 


By PHILIP ATKINSON, A.M., Pu.D. 


Cloth. 228 pages, 64 Illustrations. Price, $1.50. 


This work has been prepared for the benefit of those whose knowledge of 
electricity is limited to the practical details of telegraphy, telephony, and elec- 
tric lighting ; also those among the liberally educated who desire to review elec- 
tric science in the light of recent investigation ; and those who wish to study 
its elementary principles preparatory to a more extended course. The author 
treats the subject in a practical rather than in a scholastic manner, the theories 
being illustrated and elucidated by reference to practical apparatus and applica- 
tions. The subject of electric potential, usually so difficult to beginners, is 
treated very successfully by the author, so that the student after reading this 
section will find his path much smoother when he enters other branches of elec- 
tricity not considered in this book. An instructive chapter is devoted toa 
consideration of the nature of electricity. The Leyden jar is fully treated, and 
one fourth of the book is devoted to descriptions of static generators and prac- 
tical experiments with the same. There is an extensive chapter on electrome- 
ters, and a very interesting one describing apparatus for illustrating electrical 
transmission iv vacua. An important section of the book is that on the elec- 
tricity of the earth and the atmosphere, consisting of three chapters—on earth 
currents, the aurora, and thunder and lightning. 


CONTENTS. 


Chapter I. Elementary Principles.—Chapter II. Electric Potential.—Chapter III. The 
Nature of Electricity.—Chapter IV. Induction.—Chapter V. Electric Distribution and Con- 
densation.—Chapter VI. Accumulators.—Chapter VII. The Electrophorus and Frictional 
Machine,—Chapter VIII. The Holtz and Tipler Machines.—Chapter IX, Experiments with 
the Tépler Machine.—Chapter X. Electric Transmission im Vacua.—Chapter XII. Potential 
and Earth Currents.—Chapter XIII, The Aurora.—Chapter XIV. Lightning and Thunder. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on receipt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


THIRD EDITION. 


The Electric Motor and its Applications. 


By T. C. MARTIN ann JOSEPH WETZLER, 


With an Appendix by Dr. Louis Bell, bringing the book down to date. 


Cloth. 315 large quarto pages, 353 Illustrations, Price, $3.00. 


The wealth of information contained in the three hundred and odd large 
double-column pages of this important work is equalled in few special technical 
treatises, even those of a professedly exhaustive character. More than one 
hundred different motors are described and illustrated,—many in great detail— 
and the different applications are similarly fully treated. Many of the illustra- 
tions are full page, and the details of construction, particularly of armatures, 
are fully illustrated. The treatment is simple, clear} and concise, and little 
mathematics is employed, the work being essentially of a practical and largely 
of a descriptive character. The section on alternating motors resumes ina sim- 
ple manner without mathematical formulae, the principles upon which they are 
based, and that on thermo-magnetic motors treats this interesting class in 
greater detail than can be found in any other publication. An interesting feat- 
ure is the historical method of treatment, by means of which the different steps 
in the advance of theories and design can be clearly traced, and the varying 
results of explorations in many directions instructively followed. 


CONTENTS. 


Chapter I. Elementary Considerations.—Chapter II. Early Motors and Experiments in 
Europe.—Chapter III. Early Motors and Experiments in America.—Chapter IV. The Elec- 
trical Transmission of Power.—Chapter V. The Modern Electric Railway and Tramway in 
Europe.—Chapter VI. The Modern Electric Railway and Street-car Line in America.—Chap- 
ter VII. The Use of Storage Batteries with Electric Motors for Street Railways.—Chapter 
VIII. The Industrial Application of Electric Motors in Europe.—Chapter IX. The Industrial 
Application of Electric Motors in America,—Chapter X, Electric Motors in Marine and Aérial 
Navigation.—Chapter XI. Telpherage.—Chapters XII, XIII. Latest American Motors and 
Motor Systems.—Chapter XIV. Latest European Motors and Motor Systems.—-Chapter XV. 
Alternating Current Motors.—Chapter XVI, Thermo-magnetic Motors.—Appendix. The De- 
velopment of the Electric Motor since 1888. 


Copies of this or any other electrical book published will be sent by matl, POSTAGE 


PREPAID, fo any address in the world, on recetpt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


Central Station Book-keeping 


AND 


SUGGESTED FORMS. 


WITH AN APPENDIX RELATING TO 


STREET RAILWAYS. 
BY 


HORATIO A. FOSTER, 
Mem. Am. Inst. E.E., 


AUTHOR OF 


“Central Station Management and Finance.” 


Cloth. 137 pages,75 Forms and Diagrams. Price, $2.50. 


This book contains diagrams for the organization of the staff of electrical 
central stations, the classification of accounts and reports, with sample forms for 
each and every department. As the name indicates, the work is devoted main- 
ly to the accounting department, both for central stations and street railways, 
and outlines a complete scheme for its organization and routine which will en- 
able the management to determine at any moment the condition of business, 
and particularly the unit cost of the generation and distribution of current. The 
forms were devised after an examination of several hundred in practical use in 
many stations, and embody the best points of all. Many forms are of actual 
size in width, and printed on paper specially ruled, so that they may be used 
as copy in ordering. In an Appendix is furnished a classification of accounts 
of electric street railways, together with instructions, forms of books, etc., 
necessary to carry it out—the other necessary forms being in Part II. 


Chapter I. Introduction.—Chapter II. Customers’ Ledgers.—Chapter III. Objects of Ac- 
counting and Classification.—Chapter IV. Operating Expenses.—Chapter V. Income from 
Operation.—Chapter VI. Profit and Loss.—Chapter VII. Property Accounts.—Chapter VIII. 
Liability Accounts.—Chapter IX. General Classification.—Chapter X. General Books.— 
Chapter XI. Monthly Summary Statements.—Apperdix A. Book-keeping for Electric Street 
Railways.—Part II. Suggested Forms. 


Copies of this or any other electrical book published will be sent by maii, 
POSTAGE PREPAID, fo any address tn the world. on recetpt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


SECOND EDITION. ENTIRELY REWRITTEN. 


Electric Lighting Specifications 


FOR THE USE OF 


ENGINEERS AND ARCHITECTS. 


By E. A. MERRILL, 
AUTHOR OF 


“ Reference Book of Tables and Formule for Electric Street 
Railway Engineers.” 


Cloth. Price, $1.50. 


This work has been prepared by an electrical engineer with a very extensive 
experience in drawing up specifications for one of the great-electric light com- 
panies, and will be found an invaluable aid, not only in drawing up specifications, 
but also in furnishing an outline to assist in preparing plans and estimates. 
The matter is so arranged that one with no familiarity with electric lighting 
may rapidly draw up specifiations for any system, and for the smallest as well 
as for the largest and most complex electric installation, as well as specifications 
for the steam-plant, where one is included. From a comprehensive and re- 
markably simple outline, the parts applying to an installation are selected by 
reference to its size, the system, manner of installing wires, etc. ; reference to 
various parts of the book then give the complete matter for the specifications, 
In an introduction the author gives much valuable information in regard to 
important points to be observed in selecting the system, voltage, material, etc., 
for varying circumstances. An analysis is also given of a specific installation, 
which will serve as a guide for the examination that should be made previous 
to drawing up specifications, in order to decide how the different conditions of 
the problem in hand may be best satisfied. 


176 pages. 


Introduction.—Working Outline.—Specifications.—General Specification.—Installation of 
Dynamos and Switchboards.—Alternate-current Converter System.—General Specifications 
for Alternate or Direct Current Dynamos for Parallel System of Distribution.—Arc Dynamos. 
—Fixtures, etc.—Interior Wiring. —Two-wire, Direct or Alternating-current System.—Three- 
wire System.—Three-wire System Adapted to Two-wire System.—Arc System.—Conduit 
System, Two-wire.—Interior Wiring for Central-station Plants,—Pole Lines.—Low Potential, 
Direct Current, Two-or Three-wire.—Alternating System.—Street-lighting Circuits.—Speci- 
fications for Steam-plant. , 

Copies of this or any other electrical book published will be sent by mail, Post- 
AGE PREPAID, fo any address in the world, on receipt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 
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-: RAVLWAY CONPANIES =: 


NOTICE ! 


“B. &S.” Drop Forged Overhead Railway Equipment 


Acknowledged by Railway Managers to be the 
best line of Overhead Material on the Market... 








WB VW 


DROP FORGED 
BALL STRAIN 
INSULATOR. 


Have You Seen Our 
Drop Forged 
Mechanical Clip? 


Will stand a strain ten times greater 


Superior to all Others. 
than any other insulator on the market. , 7 


Straight Line Hangers, Car House 
Hangers, Single and Double Curve Pull- 
Off Hangers. 


Drop Forged Pure Lake Copper Com- 
mutator Segments for all Standard 
Street Railway [lotors. 





Write us for handsome illustrated Catalogue. Just issued. 


PETTINGELL-ANDREWS COMPANY 


72-74 Federal St., BOSTON, [F1ASS. 


GENERAL SELLING AGENTS. 


THE LEADING SUPFPLY HOUSE. 
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TRIUMPH... A 


OF THE 


— TESLA SYSTEM. 


That the TESLA POLYPHASE SYSTEM, operating 
Incandescent Lights, Arc Lamps, and the celebrated 
Tesla Motors, from the same circuits, is recognized to 
be the final solution of the problem of electrical distri- 
bution of power from Centra] Stations is evidenced by 
the fact that we are to-day selling Polyphase Alternat- 
ing Current Generators aggregating 3000 hp for each 
1000 hp of Single-Phase Alternators. 


NOTICE IS GIVEN 


That induction oe operated by the so-called «« Monocyclic’”’ system, offered tor sale by the General 
Electric Co., are, in fact, polyphase motors, and are broadly covered by the patents of Nikola Tesla, owned by 
the WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. 


The motors and system of distribution advertised by the Stanley Electric Co., of Pittsfield, are also an 
infringement of the Tesla patents. 


4 
< 
eee 








2 


Suits have been brought against each of these companies, and are being pressed to a hearing as rapidly as 
possible. 

It is the purpose of the WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY to bring suits 
against all users of apparatus infringing the Tesla Patents, in order that the rights of the company may be 
enforced. 





Write to Our Nearest District Office. 


Westinghouse Electric & 
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C&C ES 


Electrical Supplies THE AKRON ELECTRICAL MFG, COMPARY, 


Electrical Fixtures ste, Griio. 


A complete line in stock.: Manufacturers of Low Speed 


CHICAGO GENERAL FIXTURE 60., High Grade . . 


uaa 169 Adams Street, CHICAGO, ILL. aa Electrical 
=y.Vlachinery 


L. P.& D. System 
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ELECTRIC CO., mucritocar’Sysamos, 


81-Polar Dynamos and Electric Motors. 
Complete Plants for Power Transmission. isolated Lighting Plants. Centra! Station Apparatus. 
CENERAL OFFICE: 143 LIBERTY wae NEW YORK. 


Works: Garwood, N. J., on Central R. R. of N. J. 
Branch Offices: Chicago, Monadnock Building. Boston, 63 Oliver St. Cleveland, ‘Caynhase Building. Philadelphia, 633 Arch St. 




















—~~———__ Thousands of H. P. in use driving 
DYNAMOS and GENERATORS Perfectly. 
System fully protected by Patents and 
Patents pending. Take Notice. ..... 


Perry Mig. Co., = Montpelier: 


SOLE MANUPACTURERS. 





Catalogue “‘A.’’ 
Send for Catalogue and Information — —H———_ 


Lafayette Engineering & Electric Works 


LAFAWETTE, INDIANA. 


MAKERS OF HICH CRADE 


Electrical Machinery, 


Complete Plants for Power Transmission, Isolated 
Lighting Plants, Switch Boards and Station Apparatus. 


COMBINATION... 


- electrical subjects yates to any address in the world, postacE! 
EPAID on receipt of 
Address THE v7 JOHNSTON CoO., 
Pe Push Bu ON and re \larm 


Lead-Encased Cables 


FOR ALL PURPOSES. 
Electric Light Cables, 


Street Railway Cables, 
Telephone Cables, Dear Sir :—\ desire to acknowledge receipt of your ingenious thermostatic push but- 
§ tons, for which I enclose chec k. Such an ervenqemment should, I think, be substituted for 


Telegraph Cables. iis cctungm or yeacrcrnigs es MMe "ASS Shou Gnanaie tees 
100 OTHER STRONG TESTIMONIALS. 
Will pay electrical supply houses to carry the ‘‘buttons” in 
:stock, as they sell on merit. Price, 50 cents to any address; 
:discount to the trade. For circular and full information 


Address PIBERTY ELECTRIC CoO., 
Liberty Building, Liberty St., 123, New York City. 








Ba Automatic. You push the button for what you want. 
: the HEAT will push the button in case of fire. 


ENDORSED BY PROF. BELL. 


: 1336 Nineteenth St., WASHINGTON, D. C., Feb. 13, ’90. 
s MR. JoHN E. WHITE, 
. 





Write for further Information. 


JOHN fl. ROEBLING'S SONS 60., 


NEW YORK, CHICAGO, SAN FRANCISCO. TRENTON, N. J.! 
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THE W. J. JOHNSTON COMPANY. 


The Electrical World. An Illustrated Weekly Review of 
Current Progress in Electricity and its Practical Appli- 
Ceres, §=ABNUS). CUDOCTIONION . |... 506s ccc cs ccsovctves: 


Electric Railway Gazette. An Illustrated Weekly Record 
of Electric Railway Practice and Development. Annual 
SI oo da Fo Swi esd os neck eestebecnorsvevcinescceves 


Johnston’s Electrical and Street Railway Directory. 
Containing Lists of Central Electric Light Stations, 
Isolated Plants, Electric Mining Plants, Street Railway 
Companies—Electric, Horse and Cable—with detailed 
information regarding each; also Lists of Electrical and 
Street Railway Manufacturers and Dealers, Electricians, 


GOR: PUIROE | PUNE Ss ooo ae Srnec icc ct owes sneks 
The Telegraph in America, By Jas. D. Reid. 894 royal 
octavo page:, handsomely illustrated. Russia........... 
Dictionary of Electrical Words, Terms and Phrases. 


By Edwin J. Houston, Ph.D. Third edition. Greatly 
enlarged. 667 double column octavo pages, 582 illus- 
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The Electric Motor and Its Applications. By T. C. 
Martin and Jos. Wetzler. With an appendix on the 
Development of the Electric Motor since 1888, by Dr. 
Louis Bell. 315 pages, 353 illustrations.............. 


The Electric Railway in Theory and Practice. The 
First Systematic Treatise on the Electric Railway. By 
O. T. Crosby and Dr. Lonis Bell. Second edition, 
revised and enlarged. 416 pages, 183 illustrations... 


Alternating Currents. An Analytical and Graphical Treat- 
ment for Students and Engineers. By Frederick Bedell, 
Ph.D., and Albert C. Crehore, Ph.D. Second edition. 
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Practical Calculation of Dynamo-Electric Machines. 
A Manual for Electrical and Mechanical Engineers, 
and a Text-book for Students of Electro-technics. By 
Bi! Bie: ON ooo cin a che PRP eR CRN ee Se Shea NW eetee 


Gerard’s Electricity. With chapters by Dr. Louis Dun- 
can, C. P. Steimmetz, A. E. Kennelly and Dr. Cary 
T. Hutchinson. Translated under the direction of Dr. 
i MN ee chasa a, 1s Care igis Rid Said ok AA Rice 


The Theory and Calculation of Alternating Current 


Phenomena. By Charles Proteus Steinmetz........... 
Central Station Bookkeeping. With Suggested Forms. 
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Continuous Current Dynamos and Motors. An Elemen- 
tary Treatise for Students. By Frank P. Cox, B. S. 


RD Sb SII os 5 opie’ 5:00 64: dees tus cose cen 
Electricity at the Paris Exposition of 1889. By Carl 
Hering. 250 pages, 62 illustrations...... ...... oe 
Electric Lighting Specifications for the use of Engineers 
and Architects, Third edition, entirely re-written. 
A ER rr re eee 
The Quadruplex. By Wm. Maver, Jr., and Minor M. 
Davis. With Chapters on Dynamo-Electric Machines 


in Relation to the Quadruplex, Telegraph Repeaters, 
the Wheatstone Automatic Telegraph, etc. 126 pages, 
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The Elements of Static Electricity, with Full Descrip- 
tions of the Holtz and Topler Machines. By Philip 


Atkinson, Ph.D. Second edition. 228 pages, 64 illus- 
I oinls Vk Note 050 sb ekR Shs We vied nds s EES bn scenes or 
Lightning Flashes. A Volume of Short, Bright and 
Crisp Electrical Stories and Sketches. 160 pages, 
GUE SITUEIIIOG, 65 oc ose Se cccceccdisiccccencce sacs 
A Practical Treatise on Lightning Protection. By 
H. W. Spang. 180 pages, 28 iilustrations........... 
Electricity and Magnetism. Being a Series of Ad- 
vanced Primers. By Edwin J. Houston, Ph.D. 306 
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Electrical Measurements and Other Advanced Primers 
of Electricity. By Edwin J. Houston, Ph.D. 429 
MMOD, TGP Ulwetrations. ccs cc scce ces vcccencccseevccces 


$3. 00 


3.00 
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The Electrical Transmission of Intelligence and Other 
Advanced Primers of Electricity. By Edwin J. 
Houston, Ph.D. 330 pages. 88 illustrations............ 


Electricity One Hundred Years Ago and To-day. By 
Edwin J. Houston, Ph.D. 179 pages, illustrated... 


Alternating Electric Currents. By E. J. Houston, Ph.D. 
and AE. Kennelly, D.Sc. (Electro-Technical Se- 
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Electric Heating. By E. J. Houston, Ph.D and A E 
Kennelly, D.Sc. (Electro-Technical Series)............ 


Electromagnetism. By E. J. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Tecknical Series)........... 


Electro-Therapeutics. By E. J. Houston, Ph.D. 
A. E. Kennelly, D.Sc. (Electro-Technical Series).... 


Electric Arc Lighting. By E. J. Houston, Ph.D. and 
A. E. Kennelly, D.Sc. (Electro-Technical Series).... 


Incandescent Lighting. By E. J. Houston, 
and A. E. Kennelly, D.Sc. (Electro-Technical 
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Electric Motors. By E. J. Houston, Ph.D. and A. E. 
Kennelly, D.Sc. (Electro-Technical Series)............ 


Electric Street Railways. By E. J. Houston, Ph.D. 
and A. E. Kennelly, D.Sc. (Electro-Technical Series) 


Electric Telephony. By E. J. Houston, Ph.D. and A. E. 


Electric 
ly 


Kennelly, D.Sc. (Electro-Technical Serics) ........... 
Electric Telegraphy. By FE. J. Houston, Ph.D. and 
A. E. Kennelly, D.Sc. (Electro-Technical Serics)... 


Alternating Currents of Electricity. Their Generation, 
Measurement, Distribution and Application. Autbor- 
ized American edition. By Gisbert Kapp. 164 pages, 
37 illustrations and two plates 


Electric Railway Motors. By Nelson W. Perry. 256 
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Recent Progress in Electric Railways. Being a Sum- 
mary of Current Advance in Electric Railway Con- 
struction, Operation, Systems, Machinery, Appliances, 
etc. Compiled by Carl Hering. 386 pages, 110 illus- 
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Original Papers on Dynamo Machinery and Allied 
Subjects. Authorized American Edition. By John 
Hopkinson, F.R.S. 249 pages, 90 illustrations....... 


Davis’ Standard Tables for Electric Wiremen. With 
Instructions for Wiremen and lLjinemen, Rules for 
Safe Wiring and Useful Formule and Data. Fourth 
edition. Revised by W. D. Weaver.................. 


Universal Wiring Oempater, for Determining the Sizes 
of Wires for Incandescent Electric Lamp Leads, and 
for Distribution in General Without Calculation, with 
Some Notes on Wiring and a Set of Auxiliary Ta- 


bles. By Carl Hering. 44 pages..............ccce0e. 
Experiments With Alternating Currents of High Po- 
tential and High Frequency. By Nikola Tesla. +46 
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Lectures on the Electro-Magnet. Authorized American 
Edition. By Prof. Silvanus P. Thompson. 287 pages, 
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Dynamo and Motor Building for Amateurs. With 
Working Drawings. By Lieutenant C. D. Parkhurst. 


Reference Book of Tables and Formule for Electric 
Street Railway Engineers. By E. A. Merrill...... 


Practical Information for Telephonists. By T. D. 
EO, Te CUD oie Cea sinc cccebecs 50sec ccc veceses 
Wheeler’s Chart of Wire Gauges....................... 
A Practical Treatise on Lightning Conductors. By 
H. W. Spang. 48 pages, 10 illustrations ........... 
Proceedings of the National Conference of Electricians. 
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Tables of Equivalents of Units of Measurement. By 
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Copies of any of the above books or of any other electrical book published, will be sent by mail, POSTAGE PREPAID, to any address in the world on receipt of price. 


THE W. J. JOHNSTON COMPANY, 253 Broadway, New York. 
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Telephone 
Electrical Cabinet Work 


A Specialty. 
No stock carried and manufacture only on order. 
Estimates Invited. 
SEWING MACHINE CABINET CO., 


292 West Washington Avenue, 
Bridgeport, Conn. 


J. HOLT GATES, President. ADOLF LISSAU, Superintendent. 


GATES ELECTRIC MANUFACTURING CO,, 


Builders of Modern High Class 


Multipolar Dynamos 
and Motors, 


DIRECT CONNECTED AND BELTED. 


New Style Commutator with Removable Segments. 


Iron Clad Armature with Flexible Bar Winding. 

Armature and Commutator Mounted on Sleeve Remov- 
able from Shaft. 

Carbon Brushes of Ample Surface on all Machines. 

India Mica Insulation. 

Self Oiling Ball Bearings. 


F) Office, 1139 and 1140 Monadnock Building. 
Y Factory, Cor. Clinton and Harrison Streets, 


— CHICAGO, ILLS. 


W. S. NELSON ELECTRICAL SUPPLY & CONSTRUCTION CO., 





5 H. P., 250 Volt, 500 Rev., M. P. Motor, Pulley 40 Inch Diam. 
At rath Street Works of Fraser & Chalmers, Chicago, Ill. ©—_—~__-~--—— KANSAS GITY, MQ,, Agent, 
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“STEVEDORE” - ROPE 


FOR THE TRANSMISSION OF POWER. 


This rope is made from the best selected Manila, laid up with our Patent 
Plumbago Lubricant, and is especially suitable for exposed drives. 


WE GUARANTEE 
THAT MORE WORK OAN BE DONE WITH THIS ROPE IN 
PROPORTION TO ITS OOST THAN WITH ANY OTHER 
ROPE IN THE MARKET, WITHOUT ANY EXOEPTION 
WHATSOEVER. 

If you want to know the horse power transmitted by ropes at different 
speeds or the results of the latest comparative transmission tests of ropes 
and belts, or how to make an excellent splice, write for our catalogue, 
“MANILA ROPE.”’ 


C. W. HUNT COPIPANY,. 


45 BROADWAY, NEW YORK. 















Therefore water saved 
is money earned. 
eee The 


Water is Money 


~<—_[mproved Little Giant Turbine 


Is not a water waster. It does not require a profit- 
eating steam or gas engine to help run the plant. It 
saves the water and gives a greater efficiency for the 
amount used than any other wheel. The mann- 
facturer whose power plant is equipped with this 
wheel these dry times is more than doubly blessed. 
He does not have to buy gas or coal, or employ an 
engineer, and does not live in continual fear of 
being blown up by gas. Neither is his rate 
for insurance increased. By saving water the 

* « saves all this expense. It has 
Little Giant proved a profitabie investment 
for many concerns, and should be investigated by 
all. Write to 


Wit. DOLAN & CO., Logansport, Ind. 





WATER-POWER 


GOVERNED FOR ELECTRICAL WORK. 


The limit of government of water-power is often ® 


determined by the design and construction of plant. 
Consult us if possible before completing your plans. 
\ With our Compound Regulators wei 
See Will undertake and guarantee the government of 
water-power for all rere including Electrics 
Railway, Power and ting Plants. Expert ad-§ 
vice furnished on application. If results of your 
present system are not satisfactory write us. 
Address all inquiries to 


THE Reptocie Governor Works, 
AKRON, OHIO. 


MARK A. REPLOGLE, Chief Engineer. 





THE RISDON TURBINE 


Cylinder or Register Gate 
Horizontal or Vertical. 


Unequaled records in Holyoke Testing Flume. 


T. H. RISDON & CO., 


MT. HOLLY, N. J. 
Builders of 


Turbines and Appurtenances Exclusively. 


Catalogue on application. 





BOOKS 


on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID, on receipt of price. 
Address THE W. J. JOHNSTON CoO., 
253 Broadway, New York, 


Talks 
For 
‘Itself. 


Complete, 

Artistic, 
Efficient, 
Perfect. 


WALKER MPG. 


CO., 





The 
Walker 


Mfg. Co. 
Multivolar 
Generators 


Challenge 
The 


World. 


Genera) Office and Works, __ Cleveland, Ohio. 


BRANCH OFFICES 


1645-1648 Monadnock Building, 
Oliver Street, Boston, Mass. 
ri¢ County Bank Building, Bunalo, N. Y 


613-914 Postal Tolegrap Building, New York, 
195 Crocker Building, San Francisco, Cal, 
UH York Street Toranto, Qut, 


E 





303 Gould Building, Atlanta, Ga. 
1120 Betz Building, Philadelphia, pa. 
416 Trust Building, Dallas, Texas. 


Chicago, 
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VICTOR TURBINES OPERATING DYNAMOS, 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Ctose Regulation, High Partial Gate Results. 








Great Capacity... .. 





High Efficiency... 








Perfect Cylinder Gate. 











Two pairs of 25-inch, and one single 17%-inch Victor Turbines on Horizontal Shafts, with Rice’s Patent 
. Friction Pulleys, used under 24 feet head by the Olympia Electric Light and Power Co., Olympia, Wash. We 





Steady Motion. . . 


our work in that line is unequalled. 


Our new Catalogue containg detailed figures. Ture AT LEAST COST THE LARGEST AMOUNT OF POWER FROM A LIMITED QUANTITY OF WATER 


cannot but command the attention of all who desire 
The Cylinder Gate Victor Turbine is beyond question the MOST POWERFUL, lost 
Durable and EFFICIENT WATER WHEEL manufactured. Write for Catalogue. 


Stilwell-Bierce & Smith-Vaile Co., Dayton, O. 


NEW YORK OFFICE: 112 LIBERTY STREET. 


ad A - 4 ‘* iM F : i S on electrical subjects mailed to any address in the world 
I POSTAGE PREPAID, on receipt of price. Address 


For Heads of 3 feet to 2000 feet. THE W. J. JOHNSTON Co., 


r 
S f%Y UPRIGHT AND HORIZONTAL. 
" 33 Years Business — aaa Tote Be io. csntlecibivitbiieiees AE YORE 


ELECTRIC POWER AND LIGHTING PLANTS.: THE NEW 


Securing a high guaranteed percentage and great stead- 
iness of motion under variable loads. An unequaled con- Ml FRIC N 











centration of power, and an unprecedented high velocity. 
Its quickly operating balanceé gates, affords prompt and 
fine regulation by governor. 


Satisfaction guaranteed where others fail. 
Write for catalogue and state your wants. 


JAMES LEFFEL & CO., Springfield, Ohio, U.S. A, 


on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID on receipt of price. 
Address THE W. J. JOHNSTON CO., 
253 Broadway, New York. 


McCormick Turbine 


On Vertical or Horizontal! Shatt. 
Especially Adapted for Electric Work. 


Hi 


. SSSSSSSCSSSSC STRSTR RE EKESSHS SSSR ESTERS ESSERE EET PEC E SEER . 


Gives more power as to diameter with a higher per- = 
centage of useful effect than any Water. Wheel here-.« 
tofore made. All sizes of these wheels, right and left} 4.5 
hand, are built from patterns perfected under system- § 
atic tests in the Holyoke Testing Flume at an expendi-s 
ture of over twenty thousand dollars and years of time. § 7 

Parties having power plaics which are unsatisfactory, “  §) | 
and those contemplating the improvement of powers,. ““G— 
will find it to their interest to confer with me, as I am § 
willing to guarantee results where others have failed 
no matter what make of turbine has been in use. IMPOSSIBLE 


_ State veur sequivements ene cond fer eatalegue. = 6 4. this space to tell all about our TURBINE WHEELS, their 

: unequalled efficiency and power, or to tell what we can do in im- 

Ss. MORGAN SMITH, | proving and developing water ‘powers. We want to talk to you 
YORK, PA., U.S. A.: direct. Write us. 


nna twripes seman ™==« The Dayton Globe Iron Works Go,,22vta" ohio, 








are making a specialty of complete Water Power Plants for Electric Lighting, Electric Railways, etc.,and _ 
















ener it rete 
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Our stock of 


‘Glass «Porcelain 


diately 


From Chicago Stock 


any reasonable order fer this class of material, and are pre- 
pared to quote 


Manufacturers’ Prices 





In-s(ee)-u-lator. —— on this subject, which will have prompt atten- 


ELECTRIC APPLIANCE COMPANY, 


Electrical 242 Madison S&t., 
Supplies. CHICACO. 


F you are interested in Underground, Aerial or 
Submarine Wires or Cables for Electric: 
Railways, Electric Light and Power, Telegraph, 
Telephone, Signal Service, or for any other service, 
WRITE 


Standard Underground Cable Company, 


PITTSBURG, NEW YORK, CHICAGO. 


SEND FOR SAFIPLES AND PRICES. 


SAMSON SPOT CORD. 





For Arc Light and Trolley Cord. 
SAMSON CORDACE WORKS, Boston, Mass. 


DRY BATTERIESZ 


Best OF aALLis THE “‘ GT ANDARD.” 


Made by J. H. BUNNELL & CO. z 76 Cortlandt Street, New York. 





Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 
x 2%. Sixty cents per Cell. Liberal discount. Seud for special prices and catalogue. 


STEAM Gon Oo NOVER’ BELT 


HANDSOME CATALOGUE ON 


NDENSER 
2 THE CONOVER MFG.CO. 39 Com-auor Sr.NY. 


SSSSSSSSSSSSSSSSSSSSSSSSESSSSSSSSSSSSS SESS PSS SSS ESET SEES ESSE SEER EES SSeS eee eee: 

THE JOHN WENNSTROM CO., : Cable Supporter 
MANUFACTURERS OF 

for Electrical Purpoces, Zor HANGER For 


J EWE LS Sapphire Dies for Cutting 


Fibre. Ruby Draw Plates’ : Aerial Telephone 
Orrion ane FacToRY: 5 = Telegraph and 


tat Sta Bots 3d and 4th Aves. Brookivn, NY: 3 Cay egg 


Madein Brase 
Zinc er Iron. 
Send ferdescrip- 9°) 
tive circalar, 


0,N,Bender&Co, 


°.0. Box 1641. 102 Orange 8t., Providence, &./. 


Testing Instruments. 


Second-hand instruments of all 
kinds WANTED and FOR SALE. 


RALPH VOSE, 


25 Sunnyside St., Hyde Park, Mass, 


PASS & SEYMOUR, 
Manufacturers of 


Electrical Specialties, 
And the celebrated 
SYRACUSE CHINA, 


Syracuse N. Y, 








You will Miss 
Lots of Basiness 


IF YOUR NAME IS NOT IN THE 


Telephone Directory. 


Insertion costs $75 a year. 
Metallic Circuit Telephone Service included. 


13,000 TELEPHONES IN NEW YORK CITY, 


All professions, trades 
and businesses represented. 


THE METROPOLITAN 
Telephone and Telegraph Co., 


18 CORTLANDT STREET, 
NEW YORK CITY. 


insulators, cteats, tubes, knobs, etc., isone of the largest in 
the country. We plan to be always prepared to ship imme- 


ILLUMINATED DIAL 


Station Instruments, 


These instruments are 
: based upon the same gen- 
‘eral principle, and are just 
sas accurate aS our regular 
= Standard Portable Direct 
"Current Voltmeters and 


= Ammeters, but are much * 


s larger, and the working 


and Chicago delivery on large or small orders. We solicit Parts are inclosed in a 


® neatly designed,dust-proof, 
* cast- iron case, which effec- 
stively shields the instru- 
: ments from disturbing in- 


Weston Electrical Instrument Lo, 


114 to 120 William St., Newark, New Jersey, U. S. 


Weston Standard 


Portable Direct Reading 
Voltmeters, Millivoltme- 
ters, Ammeters and Milam- 
meters. 

Wattmeters and Voltme- 
ters for Alternating and 
Direct Current Circuits. 

Our portable instruments 
are recognized as stand- 
ards throughout the civil- 


[= ized world. 


Our Semi-Portable Labo- 
ratory Standard V oltme- 
tersand Ammeters are still 
better. 

They are the most relia- 





® fluences of external mag- 


ble, absolute standards for 
s netic fields. Laboratory use. 





WeEstToNn’s STANDARD ILLUMI- ances 


Write for New Catalogue. NATED DIAL STATION VOLT- Correspondence Solicited 
METER, STYLE A. 


0-0-0-0-0-0-0: 0-0-0 
. ' the Standard 
EM ica bs ite Boe Insulation. 


BINGHAMTON RAILROAD (OMPANY. 


G. T. ROGERS, President. 
J.P. EB. CLARK, General Manager, 
JOHN B. ROGERS, Treasurer. 


Binghamton, N, Y., Dec. 2nd, 1895. 


Mica Insulator Co., 
218 Water Street, New York City. 


Gentlemen:—yYour favor of the 30th 
In reply thereto would 


inst. at hand. 

state that nearly all of our commuta- 

tors now in use, some 60 or more, are 
o 











insulated with Micanite. We have been 
using the same exclusively, which 
withinitself is sufficient endorse- 
ment of the material. 

We have obtained nothing but satis- 
factory results and are pleased in 
every way with Micanite as an insulat- 
ing property and commend it to all who 
are obligedtousethis class of mate- 


rial, as a reliable article. 


Yours truly, 
J. P. E, CLARK, Gen’1 Manager. 





Fitchgerald Machine Company, 


Sole Owners and Manufacturers of the 


MULTIPLE ELECTRIC METER 
AND GOVERNOR. 


Fitchgerald Wrench and Walkins Overhead 
Trolley Way, and Appliances. 


Southbridge Street 
Shop, WORCESTER, ‘MASS 


Worthington Condensers. 


625,000 HORSE-POWER. 
in Service in Electric Lighting and Railway Power Stations. 
NEW CATALOGUE NOW READY. 


HENRY R. WORTHINGTON, 86 & 88 Liberty St., New York. 


Boston, 70 Kilby 8t. Cleveland, 4 So. Water St. Chicago, 185-189 Van Buren St. 


Detroit, 155 Jefferson Ave. 
hiladelphia, 72 Arch St. Ind’ polis, 64 So. Penn’a, Si, | St. Louis, 8th & St. Charles Sts, 
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ELECTRICAL INSTRUMENTS AND FINE MACHINERY: evo. F. purses, Prest. 


Experimental and [lodel Work a Specialty. 
E. V. BAILLARD, 106 Liberty St., New York. 


CHARLES J. “KINTNER, “Electrical Expert 


ALDRICH gous, 45 BROADWAY, NEW YORE. 
Principal Electrical Examiner in the U. S. Patent Office during the time of the Tele- 
Forel Controversy in the Patent Office and "a U. S. Courts. 
oreign Patents. Electrical Patents a Specialty. 


FRED B. COREY, M. E., 
Consulting Electrical Engineer and Expert 


PATENT SOLICITOR. 


Equitable Building, Boston, Mass. : 


Ss 
limin 


Solicitor of Domestic and = 


In Writing to Advertisers Sub-s 
= scribers will confer a favor on us and also on! : 
: = the advertisers by mentioning that they saws : 
=the advertisement in 


pet THE ELECTRICAL WORLD.: 


ialist in Electrical Inventions. 
nary Advice Free iu all Cases. 


* MONTREAL BRANCH: Rugene i: Phillios’ ™ Electrical 


W.A.HatHaway, Treas. W. H. Sawyer, Sec’y. 


American Electrical Works, 


PROVIDENCE, R. I. 


BARE AND INSULATED ELECTRIC WIRE, 


ELEOCTRIO LIGHT LINE WIRE, 
INCANDESCENT AND FLEXIBLE CORDS. 


Railway Feeder and Trolley Wire, 


Amenioanirs, Maanar, Orriog ano 
Annunoirtor ings. 


CABLES FOR AERIAL AND UNDERGROUND USE. 


* New Yorx Store: P. C. 7 hapormes, 2 10 papetiens St. 
Cuicaco Store: F. E. Don 





Works. 
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THE “CLAR 


in a Letter from the Inspector of the Boston Fire Underwriters’ Union he 


For Switchboard, Railway and Motor use, we make all 
sizes of stranded and flexible Wire and Cables with 
Clark’s Insulation. 

The Clark Wire has been before the public and in use 
for the past nine years, and has met with universal favor. 
Thousands of miles of this wire have been sold, and are 
in use throughout the United States and Foreign Coun- 
tries, and the demand for it is constantly increasing be- 
cause it always gives perfect satisfaction. 


HENRY A. CLARK, Treas. and General Manager. 
HERBERT H. EUSTIS, Pres’t and Electrician. 


STUDY ELECTRICITY : HOME: 





WIRE__~ 


states: ‘‘A Thoroughly Reliable and Desirable Wire in Every Respect.’ 


The Rubber used in insulating our Wires and Cables is 
especially chemically prepared, and will not deteriorate, 
oxidize or crack, and will remain flexible in extreme cold 
weather, and is not affected by heat. 

We guarantee our Insulation, wherever used, Aerial 
Underground or Submarine, and our net prices areas low 
if not lower, than any other first-class Insulated Wire. 

We shall be pleased to mail Catalogues with terms and 
discounts for Quantities. SEND FOR CATALOGUE. 


EASTERN ELECTRIC CABLE COMPARY, 
61-63 HAMPSHIRE ST., BOSTON, MASS. 


by our correspondence method. Thorou R EE APP in TUS ce ty 
by competent Electrical Engineers, with bekrus _ 
which was described in ——_ LECTRICAL Wenn oO F, AF. HAF auS:: end 
Mechanics “~ hg. Ter moderate. Diplomas awarded, Cata ogue Free 


NTIFIC MACHINIST CO., Blackstone B’ld’g, “vdaal Oo. 


| WM. A. ROSENBAUM,: 

ELECTRICAL EXPERT 
AND PATENT SOLICITOR, 
| Room 177, Times Bidg., New York Oity. 


Successor to the Patent Business formerly 


New Catalogue, 
conducted by the W. J. JOHNSTON Co. 


Note Instructors. 


ELECTRICAL Ba : 


Steam, Mechanical, and Civil Engineering Branches. 


The CORRESPONDENCE SCHOOL OF TECHNOLOGY. 
Cleveland, Ohio. 


YER & DRISCOLL. 


Patent Solicitors, 36 Wall St., N.Y. 


: West) dene oF wg Folvat—a chewing 
ok, Gow for Maa and forssan counts vice 


Co ae pina i aa 


_ 


q 














STEAM oo 
ENGINEERING <= 
| (Stationary, Marine and Locomotive), Electricity, 


Architectural and Mechanical Drawing, Plumb- 
ing, Heating, Mining, English Branches, etc., 


TAUGHT BY MAIL. 


: metnqers can qualify to obtain licenses. To en- 
En only necessary to know how to read & write. 
Circular free. State subject you wish to study. 


The International Correspondence Schools, 
SCRANTON, PA. 


NEW YORK CARBON WORKS, «*vrscrnens or 
CARBON PLATES, CARBON CYLINDERS and MOTOR BRUSHES. 
Sole Manufacturers of CARBON CYLINDERS 


UNDER HOLTZER PATENT. 
39 and 41 Cortlandt Street, Taylor Building, New York. 


Joints made absolutely tight and durable by patent corrugated 


COPPER GASKETS. 


Furnished in all Shapes and Sizes for 


Flanged Pipes, Cylinders, Chests, Etc. 


— PRICE LIST AND SAMPLE FREE— 


U. S. MINERAL WOOL COMPANY. 


2 Cortlandt St., New York. : 






STOW MFC. CO., 


BINGHAMTON, N. Y. 
ESTABLISHED 1875. 


Flexible Shafts for all Purposes | 


Flexible Drilling, Tapping and Reaming 
: Machines, driven either by Electricity or 
s Rope Transmission. Write for catalogue, 
® price list and discounts. 


fu» 





AGENCIES: 
ELECTRIC APPLIANCE CO., 


CHICAGO, ILL. 


PETTINGELL-ANDREWS CO,, 


BOSTON, MASS. 


ELECTRICAL ENGINEERING CO, 


MINNEAPOLIS, MINN. 


ST. LOUIS ELECT’L SUPPLY CO., 


ST. LOUIS, MO. 


BRADFORD BELTING CO,, 


CINCINNATI, O. 


PHILLIPS INSULATED Wire 60. 


FACTORY: 


PAWTUCKET, R. I. 





NEW YORK OFFICE: 


39 & 41 CORTLANDT ST. 












FOR SALE. 


The rate for ‘‘For Sale” advertise- 


and fifty cents an 
words three cents each. Remittance should 
accompany order. 





FOR SALE 
THOMGON -HoOvVeSTON. 
2-50 light 10 amp. with spherical arma- 
TUTEB, CACH......cecceerersecseeee $525 
745 ages 10 amp. with spherical arma- 
MFOB, CACB. 200. 00. coves 
2-30 light 10 amp. with rin 
CUFOB, CACH...cccccccccsceccrcccece 
1-25 light 10 amp. with spherical arma- 


tu 
1-12 light 

CREB ccc op voresccccceccccccccscccece 
1.50 light 7 amp. with ring armature.. 
1-45 light 7 amp. with spherical arma- 

CMTE .cccccccccsscccccccccccesvcccce 
1-35 light 7 amp. with ring armature... 400 
1-0 light 7 amp. with spherical arma- 


g arma- 


ERROR EH EGP EH eH HEHEHE 


10 amp. with spherical arma- 


Res & 







SUID ccccccccddeccccsnecs 300 

75 K12 lamps, each..... cece oa 

60 K2 lamps, each...... eens a 

6 D2 lamps, each.......-seseeeeees oooe 

Brver. 

1-60 fight 10amp. $800 ; 1-20 light 10 amp.$375 

14 light 20 amp.. 175 | 1-45 light 7 amp... 600 

1-36 KW. alternator, 2,000 volts.......... 600 

30 No, 10 lamps, 10 amp. each............ 8 

Arc Morors,. 

Excelsior 10 hp., $100; 5 hp., $75; 3 hp., $55; 

2 hp., $40; 1 hp., $30. Baxter 1 hp., $25; 2 hp., 

$30; 4hp., $40. Cleveland 1 hp., $20: 2hp., 

$25; 3 ma 4 hp., $40; 8 hp., $65; C. & C. 
1 hp., le 


Card % hp., $20. 42 Wood 
meters, 10 to 50 light, at fe" 
Rose Electric Co., St. Louis, Mo. 


INCANDESCENT GENERATORS. 


1 second-hand Eddy Motor, 15 H. P., 220 Voit; Com- 
plete with Starting Box, Slides, Base and Extra 


Regelator, Wall Controller, etc., Complete. 
135-K. W., 1.000 Voit 
erator with Exciter, plete. 


These machines have been in use about 
six years and have given perfect service, 
but have been replaced by larger machines 
of the direct-connected type and are now 
for sale. Price Low for Cash. 

MICHIGAN ELECTRIC COMPANY, 

Detroit, Mich. 


ments of forty wordsor less is one dollars 
insertion; additional § 


Armature (new). This machine is as good ass 


sew. ® 
145-Light, 2,000 C. P. T.-H. Arc Geverator with :& 

T.-8. Alternating ides, Aisin aia i a aiitae ital it iat cinema disiinniiaiiiedatbesanaianns 
Com 
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‘Knife Switch 
‘Anite Switches. 
: 25 Amp. Single Pole, Polished Base, Net, $0.50 

. 50 e¢ eeé “cc ce ec ¢ .65 

: 75 ‘e ‘e se se cs ss 1.00 

: ao **. Deupie * . = “ .60 

: 50 46 ee sé eé 6é sé 1.10 

: 75 “eé ee sé 6é ee “eé 1.50 

: 25 “ ‘Triple “ “ oe ae ae 

: 50 ‘6 66 66 66 ‘6 ‘6 1.75 

: 75 ‘6 “6 6c 6 6c 66 2.00 
*=We carry a line of general supplies. Write for 


Prices when in the Market. 


FRANK H. STEWART & CO., 
35 North 7th Street, Philadelphia, Pa. 


If Not, Why Not? 


a The Reliance Safety Water Columns, by causing the 
water to be carried steadily at the proper level, increase 
the durability of the boilers and reduce the cost of main- 
tenance and oeration. The savin aggregates manv 

& times their cost. Do you use them? Let us give you an 


estimate. 
THE RELIANCE GAUGE CO., 


83 to 93 E. Prospect St., CLEVELAND, O. 


a 


» FOR SALE—30 W. P. Electric Motors, § 
. Form F., General Electric, 220 volts, 305 
shorse power, practically new, majority = 
= never been used; suitable for power, illumi- § 
snation and low reltage car plant, by § 
»s METROPOLITAN RAILROAD CO., 


BILL 
JONES DIED 


Washington, D, C. 
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REPAIRS AND FOR SALE. 


Heavy Central Station repairs—special 
work solicited. Factor; a day and night. 

FOR SALE-—45 _K.W. Edison. 2-20 
K.W. Edison with instruments and bus 
bars for 3 wire system. 180 ampere Crocker 
« Wheeler. 175 ampere Eddy with instru- 
smeuts, 2-400 light Mather. 50 ampere 
sSprague. 30 ampere Westinghouse and 
s extra armature. 
= 480 K.W., 500 volt T-H, 2-45 K.W., 500 volt 
s Westinghouse, 50 H.P., 500 volt Bilberg 
smotor, 35 H.P., 500 volt Crocker Wheeler 
2motor. 136-5-744 H.P., 110 volt motors. 10 
;H.P., 7 ampere Excelsior. Several alter- 
s nators and T.-H., Brush and American arc 
« machinesand lamps. 20 Ward lamps. One 
= search light. 3newbelts. T-H wall con- 
® troller. ot O.K.wire. 4400 H.P. Tandem 
scompound engines and two batteries of 
« boilers; also 10 H.P. Otto gas engine. 


CHESLEY ELECTRIC Co., 
Hoboken, N. J., 601-605 Newark St. Tele- 
= phone 28. 
=: New York City, Havemeyer Building, 
= Telephone 672 Cortlandt. 


FOR INVESTORS. 

The Buchanan Power & Electric Company 
plant, located at Buchanan, Michigan, wiil 
be offered for sale at public auction on 
January | 7th 1896 at Buchanan. 
; Dam of 3; h, p., turbine wheels, power 
s house, ete., light and power plant com- 
= pletely e uipped, with established business; 
s adapted for charging storage batteries and 
Stransmission of power. Address The 
s Michigan Trust Company, Receiver, Grand 
s Rapids, Mich. 


STORAGE BATTERIES (Accumulator. 








7-M,. 50 Hour R...... $ 5.00 Each 
i a a ae 8.00 * 
23-M. G. 165. “ Ruocicse 10.00 *“ 


In original cases f.o.b. C.O.D. % cash 
with order, 


R. E. CO., 720 Sansom St., Phila., Pa. 


FOR SALE. 


One 20 H.P. “Eddy” Motor. 220 Volts 
Complete with rheostat and attachments. 
Practically new. 

One 144%4"”x15’ Armington & Sims Hori- 
zontal Engine. 

One 744 x7 Westinghouse Standard En- 
gine. 





FOR SALE. 


RAILWAY GERERATORS.—2 MP 9% T.- 
with instruments, $1,050 each. 2 MP 
with instruments, $800 each. 1D 62 wi 
instruments, $750. WP 50 motors $150. 
WP 30 motors, $100. No. 51 Rheostats for 
same, good as new, each, 

ARC DYNAMOS.—2 sight 2,000 CP Brush, 
pir r 









m 
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~~ 
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1 20-light 2 CP Brush, $250.5 & 
D Slight 2, CP T.-H., $525 each. 8 
2 LD 236-light 2,000 CP T.-H. (ring arm-s 
atures) each, 2M 230-light 2,000 CP 5 
T.-H., each. 2 SOlight 2,000 CPSs 
Western Electric, almost new, $£25 each. 
1 LD, 12, Slight 1,200CP T.-H. (ring & 
armature), $575. 2M 12,45-light, 1,200 CP§ 
T.-H., each. 245-light 1,200 CP Brush, 5] 
$450 each, besides a number of smallers 
machines, . . 
aRC LAMPS.—Doubdie 2,000 CP T.-H., $1! 
each. Single 2,000 CP T.-H. $13 each 
Double 1,200 CP T.-H.,$14.50each. Singles 
1,200 CP T.-H.,$l3 each. Double 2,000 CP 5 


Brush, $14 each. s 
ALTERNATING CURRENT DYNAMOS.--160-» 
Kw. 1,000 volt (latestyle toothed armature) § 
Westinghouse, with .nstruments, $850.5 

. 1 6-Kw. Westinghouse, 2,000 volts (lates 
style toothed armature) with all instru-s 
ments, 2 1,500-light Westinghouse § 
(smooth body armature), with imstru-s 
ments, $725 each. 1 750-light Westing-» 
house with all instruments, 1 A120-§ 
Kw. T.-H., with all instruments and new’ 
extra armature, $2,000. 1A 70 T.-H., with . 
instruments, $1,000. 1A 30 T.-H., withs 


instruments, $550. 1 A 18 T.-H., with § 
instruments, $300, besides a number of 5 
other machines. p . 
TRANSFORMERS.—A lotof Westinghouse; 
and T.-H., in assorted sizes, good as’ 
new, at 55c. per light. . 
DIRECT CURRENT DYNAMOS.—2 45-Kw.$ 


Edison, $550each, 230-Kw. Edison, $4508 
each. 125Kw. Edison, $375. 1600-light 
Westinghouse, $425. 1 375-light Westing-§ 
house, $5. 1 300-light Westinghouse, § 
. 23-Kw. Edison, $12%0each. Aboves 
are all 110 volts in first-class condition. 
MOTORS.—1 15-HP 220 volt T.-H., $275. 2 
15-Kw. 220 volt Edison, pp com. 23-Kw. 
220 volt Edison, $120 each, besides a large 


different makes. 
It will give us pleastre to 
the above is by no means complete) 
and any other information to 
prospective customers. 


Rossiter, MacGovern & Co., 
141 Liberty St., - New York City. 


L. 


Cal, 


oulds 













When 
Installing an 


Electric Piant 
Semen 


Bear in mind the 
Possibilities of 
Electric 
Pumping_» 


: Our Catalog 


“Efficient Power Pumps 
may be had for the asking. 


The Goulds Mfg. Co., 


number of others of all voltages and § works and Main Ofices: Seneca Falls, N.Y.: 
a = . 
furnish lists (as | Warerooms—16 Murray St., New York.: 


General Branches and Agencies: 
THE GOULD Company, 22 N. Canal St., Chicago, Ill. 
New ENGLAND ete! 236 Comavens St., Boston, Mass. 
M. BaTEs, 321 Vine 8t., Philade 
O. NELSON Mre@, Oo., 8th & St. Charles Sts., St.Louis, 


N 
Mo. 
Woop1n & LITTLE, 312-314_ Market St., San Francisco 


L. F. Seyfert’s Sons, 
without a complaint. Hundreds & 


437-441 N. 3d St., PHILADELPHIA. 
of our ROBERTSON:-: pusasnnequsenseugacecanacnsaracnesaseeces 


THOMPSON INDICA-: ORIGINAL PAPERS 


Dynamo Machinery 


out and ‘*No Com-§& 
ALLIED SUBJECTS. 


plaint.”” Can Yous 
By JOHN HOPKINSON, F.R. S. 


afford to be without s 
(Authorized American Edition.) 


one? Your Engines 
may be consuming § 

Cloth. 249 Pages 98 Illustrations. 
PRICE, $1.00. 


double the quantity s 
of fuel. Our Im-8 
dicator will tell§ 
you. 
Very few contributions to electrical lite- 
» rature since the days of Faraday have been 
: of as an important character as those con- 
“tained in the present volume, and this is 
* true, whether considered from a theoretical 
sor from a practical standpoint. In the first 
= paper, that invaluable aid to the study and 
sdesign of dynamos, the characteristic 
scurve, was first announced, and the two 
# following papers are devoted more or less 
5 to developing its applications. These three 
*papers contain a vast amount of informa- 
stion relating to the various points con- 
s nected with the subject. Though the style 
tissimple and popular, the statements are 
*anthoritative and supplied the beginnings 


Electric 








Price 
*40. 


SOIL inthe Cylinder 
sand WATER in the 
® boiler are proper, 
Sbut reverse these 
sconditions and you 
sare in great danger. 


The HINE... 
: ELIMINATOR 


shas a great record; 
= better look into it 


. 
Sif you are troubled. 
- 


SSS SESE See eeeeeeee 


sof electrical engineering. The fourth and 
sfifth papers, on the theory and design 
Use ** FUREKA”’ 

than any other packing, because it makes sin regard to coupling alternating-current 
The next three papers are on 
sdynamo and electric-light houses respec- 
SEPARATOR atively. The majority of the papers con- 
delivers Drys thers so little as not to prevent their being 

wearing parts. 
® PREPAID, to any address in the world, on 
HINE & # receipt of price. 


Sof continuous-current dynamos, furnished 
a‘tighter joint with less friction and outlasts§ wachines. 
§ tain no mathematical formule, and several 
steam and cau-& 
ROBERTSON ¢ The W. J. Johnston Company 


"the principles upon which the design of 
ssuch dynamos is now based. The sixth 
3to4times any $the transformer, and the remaining two 
other. 
ses lubricating £ understood by a non-mathematical reader. 
Copies of this or any other electrical book 
C0., PUBLISHERS 
5 Cortlandt 8t., § ’ 
3253 Broadway, 


Iphia, Pa. 


. 
7 
: MORE BRIGHT ENGINEERS! 
= papei*™stablished the important principles 
®are on the theory of the alternate-current 
ROBERTSON’S 
Oil to adhere tof 
s published will be sent by mail. posTaGE 
NEW YORK. 





NEW YORK. 
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: s FOURTH EDITION s 

SITUATIONS WANTED. ET peg zat ‘PROPOSALS FOR LIGHTING 

Sansiih Sip aerial atin K An cents, an elegant sicket s STANDARD TABLES FOR ELECTRICWIREMEN : ; 
tisements of forty words or less is ones Nsw plated transmit-s WITH . 
dollar an insertion; additional words twos ter, good fors Instructions for wiremen and linemen, Un-$ 
centseach, Remittance should accompany ! : 75 0 Mit; — aes derwriters’ rules, and useful formula and # 

onans. FE data. By Cuas. M. Davis. Fourthedi-s The Common Council of the City 


Position WANTED by armature winder; » 
yee experience in T.-H. arc and § 


general repair winding. For particulars § 


Cents. 
s ELIJAH B. MARTINDALE, JR., 


tion thoroughly revised and edited by W. 
D. WEAVER. Flexible Morocco, 128 pages. § 
Price $1.00. 


The fourth edition of this popular book § 


ddress vp S 


® R. 37, Talbott Bik., Indianapolis, Ind. ° 


address ‘WINDER,” care The Electrical 5 CCu Se eeeeeeseseeeeeeeeseeeeseseesesessess! ss contains the latest revision of the insurance 


World, N. Y. . 
PEER E EEE EEE EEE EEE EEE EEE EEE . 

OSITION WANTED.—A young 

who is a graduate of technical college, ® 

aud who has had three years’ practical ex-s 

rieuce in electrical work, desires position 
in either business or technical tes am S 
of some electricalindustry; good references. * 
Address “C. A.,” care The een World ¥ 
620 Atlantic Ave., Boston, Mass. > 


OSITION WANTED.—Mechanical and § 

electrical engineer; ten years’ experience : 
with steam, boilers, engines, repairs, etc.; 38 
two years building, testing dynamos ands 
lamps; six years constructing and operat: § 
ing fighting and railway plants; well posted § = 
on economical management of steam, helps 
and Drees old plants to paying basis; = 
references first-class; wants permanent § 
position as superintendent or manager ofs 
electric plant; wou!d invest in stock. Ad-s 
dress ** W. G., » care The Electrical World, $ : 
N. Y¥. 


HELP WANTED. 


The rate for “Help Wanted” advertise- 
ments of forty words or less is one dollar § 
and fifty cents an insertion; additional s 
wordsthree centseach. Remittance shoulds 
accompany order. 








Wi4nrEn- Traveling salesman to handle § 

the best line of telephones on thes 
market on commission; also responsible s 
party, or parties, who can secure contracts § 
and install exchanges. Address Box No. 
1278, Meriden, Connecticut. 


ANTED—Agents for The Electrical 
World and the electrical book publi-§ 
cations of the W. J. Johnston Company, * 
Liberal terms in books orcash. Address 
W.J. JOHNSTON, 
THE ELECTRICAL WORLD, 
253 Broadway, New York. 


ANTED—For small electric light and & 
railway plant, a good all-around line-& 
man asforeman; must know how to doa good : 
trolley job and be able to handle live alter- 
nating lines; must also understand arc); 
light lines; preference will be given to as 
man who can occasionally adjust a fewarc : 
lamps and keep them in order, andone whos . 
will work day or night as occasion may re-§ 
quire; wages, $60 per month. Address : 
“ Trolley Road, ’care The Electrical World, : 
. 


WANTED. 


ARMATURES TO REWIND 
From 1 to 250 H. P. 
Sond for prices. Eighteen years’ practical 
rience armature winding. 
tablished 1890. 
O. A. KESSNER, 
26 Mechanic St., Newark, N. J. 
Factory Vailsburg, N.J 


WANTED. 


Job lots of Electric Machinery and other 
electrical material. Give accurate descrip- 
tion when offering us anything for sale. No 
lots are too large for us, and none too small. 
Send for our bargain sheet, if you are a 
buyer. Wecansave you money. 


CHAS. E. GREGORY CO., 
47, 49 S. Jefferson St., CHICAGO, ILL. 


, ESTABLISHED 1867 


PARTRICK& CARTER CO. 


ELECTRICAL SUPPLIES 
125 South 2¢St. Philadelphia 


CATALOGUES ON APPIICATION 
S:n Business Card and mention Electrical Vorid. 


pe a aOLl ae ae 
MANU FACTUREDE 


GAT 


-. PRICES. 


srules of the Underwriters’ International 
WANTED. : Electric Association, now almost exclu-§ 
* sive vely used inthe United States. An import- 5 


: Dynamos ana Motors to Repair, #22: cey ims teem added on icicle 
for the first time brings this subject within § 


: Armatures to Rewind, = A gua and ¥ the reach of practical men. A number of = 
ESTIMATES CHEERFULLY GIVEN. tthe most important tables were prepared s 


* ex ressly for this work, and being co 
S ive agents’ commission by sending your § righted dannot be found elsewhere. Piet 
=15)4 Mechanic Street, NEWARK, N. J. venient manner for practical use; all have! 
(SBSRSSSSRESEESESSESSSEEEESRE REESE eeeee es : been calculated ona basis of 55 watt lamps, § 
s form set of tables pubiished. The tables fors 
® the limiting currents for exterior wiring 
Who can think of some 3 here published for the first time in their 
AN IDEA. resent form. Ayer’s valuable instructions $ 
Protect your ideas; they may bring you = permission of the author. 
wealth. Write JOHN WEDDERBURN: 
* D.C, for their $1,800 ze off: 
en a 253 BROADWAY, NEW YORK. 
SSSSSSSSS SSS SSCS SESS SSS CSRS S SESS ESET SERS RST S TESST TESS CRESTS SSS S SESE eee eee 


work direct to T. F. DORRIS 2 15 ands : wiring-tables are arranged in the most con-s 
sand it is believed that this is the first uni-« 
ANTED. sand the ere of arc lamps are also 
simple thing to patent 73 for linemen (revised) are included with 
& CO., Patent Attorneys, Washington, * The W. J, Johnston CO, Publishers, 
e e 
Elementary Electro-Technical Series. 


BY 


EDWIN J. HOUSTON, Pu.D., 


AND 
A. E. KENNELLY, Sc.D. 


Alternating Electric Currents. 
Electric Heating. Electric Motor. 
Electromagnetism. Electric Street Railways. 
Electricity in Electro-Therapeutics. Electric Telephony. 
Electric Arc Lighting. Electric Telegraphy. 


Electric Incandescent Lighting. 


Cloth. Price per volume, $1.00. 


The publication of this series of elementary electro-technical treatises 
on applied electricity has been undertaken to meet a demand which is 
believed to exist on the part of the public and others for reliable informa- 
tion regarding such matters in electricity as cannot be readily understood 
by those not specially trained in electro-technics. The general public, 
students of elementary electricity and the many interested in the subject 
from a financial or other indirect connection, as well as electricians desiring 
information in other branches than their own, will find in these works 
eric and authoritative statements concerning the several branches of 
applied electrical science of which the separate volumes treat. The repu- 
tation of the authors and their recognized abilities as writers, are a 
sufficient guarantee for the accurac y and reliability of the statements con- 
tained. The entire issue, though published in a series of ten volumes, is 
nevertheless so prepared that each book is complete in itself and can be 
understood independently of the others. The volumes are profusely illus- 
trated, printed on a superior quality of paper, and handsomely bound in 
covers of a special design. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE PREPAID, 
to any,address in the world on receipt of price. 


The W. J. Johnston Company, Publishers, 
253 BROADWAY, NEW YORK. 


:of Trenton will, at their meeting to 
«be held on Tuesday evening, Janu- 

sary 7, 1896, receive sealed proposals 
* for lighting thecity withelectricity, 
:gas and gasoline. Instructions to 
: bidders, specifications and contract 
‘and bond can be had by addressing 


: C. EDWARD MURRAY City Clerk, 
: TRENTON, N. J. 


: PROPOSALS 


: +» FOR,. 


{ELECTRIC LIGHTING. 





: Bids will be received for additional 
tlectric Lighting at theMiddletown 
tate Homoeopathic Hospital, Mid- 
letown, N. Y., up to noon Jan. 
4th, 1896. Specifications may be 
seen at the office of said Hospital, 
and at the office of the State Com- 
mission in Lunacy, Albany, N. Y. 


Ss. H. TALCOTT, 
Med. Supt. 


Machinery for en Making 
of Blectric Cables and 


baO ty 


Insulated Wires. 


yonnting, Armoring, Stranding, Tapin 
Yarn an ‘Compound Serving, Rubber, Sific 
sand Cotton Seng, Hemp, Rope and 
5 Cordage Machines. ire Rope Machines. 
= Plans and Estimates. 


FUSE WIRE Cassin 


arrying 
AND LINKS apacity 
For All Syston. eee 





Order of your supply dealer, or send for catalogue, 
*puvy WO A[}U¥ISUOD $9zZI}8 [[e BW] YI0s V31B’] 


THE INDEPENDENT ELECTRIC CO. 


39th St. & Stewart Ave., Chicago. 


New 
‘*Safety”’ 
Traveling 
Crane. 


ADAPTED FOR LIGHT or HEAVY LOADS. 


No Jumping of Chains! No Jarring of Load! Will Hold the Load 
at any Point. 





EXCELSIOR STOVE WORKS. 
Pailadetphia Sept. 18, 1893, 


EDWIN HARRINGTON, SON & 


Gentlemen : 
* Weare greatly pleased with special 


foundry Pensa which you recently erected in our foundry, 
Itisin every way perfectly adap fed 


to the use for = 


it was intended, and lifts a mould absolutely without 


{EDWIN HARRINGTON, SON & CO., Inc., 


1514 Penna. Ave. PHILADELPHIA, PA. 








so that we have not had the least trouble with break oe 
down of the mould at a critical om For A ag foundry 
crane we hardly see how it can 


improved upon. 
(Bigned) ISAAC A. SHEPPARD & co 



























(INCORPORATED. ) 


Manufacturers of 


HIGH-GRADE 


BATTERY 
TELEPHONES, 


The Latest Up-to-Date 


STYLE No. 9. quated out-of-date styles of ten years ago. 


ten days’ trial. 


Telephones Complete or in Parts. 


Phoenix Interior Telephone Go., 


HERE appears to be an im- 


taken by the Western Electric Com-; 
pany in August last. 


In order to correct this erroneous: 
impression it begs to state that suit: 
was brought, not upon the Arm-resti 


which it inadvertently infringed. 





Company. 


VIADUCT MBG. CO., 
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PHOENIK INTERIOR. TELEPHONE COMPANY, 








4 BUAKE AND GRANULAR: 
CARBON TRANSMITTERS: 


Exchange Telephone. 


This telephone is the ideal instrument for: 
Exchanges. It is superior in efficiency, quality s 
and workmanship to any Long Distances 
Phone on the market; it is adapted to thes: 
most exacting service, and is guaranteed to: 
give satisfaction. Notwithstanding the high = 
grade of this instrument it is sold at a price’ 
Standard Long Distance Within reach of all, and generally lower than’ 

Telephone other companies are asking for their anti-s 


Any Exchange can have a pair of these magnificent instruments on! 


s 
Write for Catalogue and Trade Discounts, : 


Salesroom and Factory, 13: LIBERTY STREET, ©—-——_NEW YORK. : 


, ‘The Strowger Automatic Telephone Exchange, 
pression among dealers: 
and users of Magneto Bells that: 
this company cannot furnish the; 
Arm-rest Bell owing to the action: 


Bell, but upon the Microphone Con-: 
nection therein (which was covered: 
s- by Watson patent No. 270,522) andi 


It has eliminated this connection! 
and can now furnish the Arm-rest 
Bell, in appearance exactly like the: 


Metallic Circuits, annie 
Key Boards and Release 


joeeiiaionts original, but which does not in-: 
May 30, 1893. fringe any of the Western Electric: 
Dec. 25, 1894. ; : 
Jan. 1, 1896. or American Bell Telephone Com-: 
panies’ Patents. : 


And, it further states, that this Arm-rest Bell is! 
covered by three patents belonging exclusively to my 


<“—. BALTIMORE, MD.: 

























THE 


AMERICAN 
BELL TELEPHONE 
COMPANY, je 


125 MILK STREET, BOSTON, MASS. 





This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined tele- 
graph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


‘FACTORY: OFFICES: 
166-174 S. CLINTON ST. 947-9 THE ROOKERY. 


CHICAGO. 


Sole Manufacturers (Owners of Basic Patents) of 


AUTOMATIG 


TELEPHONE. SWITCHBOARDS 


Bi are 


1] STROWGER AUTOMATIC 
# TELEPHONE S Athy at DD 
} 


[" FOR ONE-HUNDRED SUBSCRIB 
Etticient Geoniae Ml paieed. 


Correspondence solicited from those contemplating 
building Telephone Exchanges or 
desiring Territory. 


*‘JUSMIOZULIJU] JO] SING AV] 
30 AVIIGVTT ON *8103¥I0d0Q ON 





‘THE STROWGER AUTOMATIC TELEPHONE EXCHANGE 


947-949 THE ROOKERY, CHICAGO. 
SYSTEMS FOR WAREHOUSES AND PUBLIC BUILDINGS A SPECIALTY, 
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The Electrical World’s 


CONSULTING ENGINEERS 


A RNOLD, 


B. J., M. Am. Inst. of Elec. Eng., 


Consulting and Constructing Engineer, 
SPECIALTY : Elevated and Surface Electric Railways. 


SUITE—141 MARQUETTE BUILDING, CHICAGO, ILLS. 
SSSSSSSTSSSSSSSSSSSSSS SASS SSCS SSSSSSSSSS CSRS SERRERRERE ERSTE SEES ESTES eS eee 


RYAN, WILLIAM H., [1. Am. Soc. [1. E., 
Mechanical and Electrical Engineer. 


Consultations, Reports, Estimates, Plans, Specifications, Superintendence, 
Tests, Purchasing. Designs of Central Stations a Specialty. 


TURNER BUILDING, ST. LOUIS. 


IELD COMPANY, C. J. 
Consulting and Constructing Engineers, 
Reports, Estimates and Specifications. 
HAVEMEYER BUILDING, NEW YORK. 


A. B. HERRICK 


ERRICK & BURKE, JAMES BURKE 


Consulting Electrical Engineers. 

Pians and specifications for lighting and power stations, transmission of power 
and isolated plants. Engineering work supervised. Complete reports made on existing 
plants; surveys and reports on proposed plants. Dynamos, motors and appliances 
designed. Commercial and experimental electrical testing of all kinds. 

203 BROADWA NEW YORK CITY. 


, 


UCAS, JOSEPH W.., 
Supervising and Consulting Engineer, 


322 RACE STREET, PHILADELPHIA, PA. 
Plans, Specifications and Estimates furnished. 


Directory of Engineers. 


CONTRACTING ENGINEERS. 


OHN J. Bercer, C.E.M.E. 
RANK K. RoGERS, B.S. 


ERGER & ROGERS, 
Successors TO BERGER, Rocers & POTTER. 


Engineers and Contractors, 
Electric Railways, Lighting Plants, &c. 255 & 257 BROADWAY, TROY, N. Y- 


ee & REGISTER, 
General Contractors. 


UARE, PHILADELPHIA, PA, 


1414 SO. PENN 8Q Sabdeae . ity 
a Specia 


Electric Street 


METHURST & ALLEN, 
Electrical Engineers and Contractors, 


1216 BETZ BUILDING, PHILADELPHIA, PA. Long Distance Telephone 3931, 
Complete Electric Light and Power Installations. Electric Railway Work a Specialty. 


W. A. SMETHURST, 
RODNEY D. ALLEN. 


HE LOUIS K. COMSTOCK COFIPANY, 
. Electrical Engineers and Contractors. 
= Branch Office: Hodges Bldg., Detroit, Mich. 1437-38 MONADNOCK BLK., CHICAGO 


ORGANIZED 1838. INCORPORATED 1891. 
OODBRIDGE & TURNER ENGINEERING CO., 


Electrical & Mechanical Engineers. 

Constructing and Supervising. Contractors for Complete Electric Lighting Plants, 
Electric Power Stations and Street Railway Construction and Equipment. imates, 
Plans and Specifications gesperet and Construction Su ; 

TIMES BUILDING, 41 PARK ROW, NEW YORE. 








R. H. PIERCE, E.E., B.8., M.A.1.E.E., M.1.E.E., MAB ME. 
Late Chief Electrical Engineer, 
World’s Columbian Exposition. 


PIERCE & RICHARDSON, 
Consulting Engineers, 


ELECTRICAL and MECHANICAL. 


Tests, Reports, Estimates, 


R. E. RICHARDSON, M.E., A.M.A.1.E.E. 


8. @. NEILER, Associate, A.M.A.1.E.E., M.LE.E, 


Specifications, Designing, Supervision, Etc. 


1409-1410 Manhattan Bldg., No. 315 Dearborn St., 
CHICAGO, ILL. 


A. D. SCOTT, CE., M.E., E.E. F, J. PEARSON, E.E., M.E. 


THE SCOTT-PEARSON ENGINEERING COMPANY, 


Consulting Engineers and Superintendents, 


Civil, Mechanical aad Electrical. 


We furnish Plans and Specifications for and ‘Superintend the 
Installation of Electric Light and Power Plants, Electric Street 
Railways, Steam Railroads, Water Plants, Steel Bridges and 
Elevators. We design machinery for Special Service, make tests, 
and in fact we are 


GENERAL ENGINEERS. 


621-622 COMMERCIAL BUILDING, ST. LOUIS, MO. 


Genuine 
Hard Porcelain 


FOR 


Electrical Purposes, 


Prices and Estimates on Special Work 
Given on Application. 


BRUNT & THOSIPSON, 
SUCCESSORS TO 
HENRY BRUNT & SON, Manufacturers, 
EAST LIVERPOOL, OHIO 





Net Price, $3.75 
‘THE CARD ELECTRIC 


CARD’S IMPROVED FUSE BOX 


. eel Write for circulars. 
COMPANY, 


® - 
In Writing to Advertisers Sub- 
s scribers will confer a favor on usand alsoon 
= the advertisers by mentioning that they saw 
: their advertisement in 


THE ELECTRICAL WORLD. 






STANCLIFF-ORGILL MFG. CO. 


ELECTRIC SIGNS 


155 W. 29th St., NEW YORK, 






MANSFIELD, 
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MIANUS ELECTRIC Co. 








COMPLETE TELEPHONES, 
M AGNETO BELL 3 Switch Boards, Receivers. 


Hunnings and other Transmitters 
Send for Catalogue. 


MIANUS ELECTRIC CO., MIANUS, CONN. 


ng Distance TELEPHONE 


And Exchange 


MADISON, WIS. 


Employing Milde Microphone. 


Perfect in Detail, of Highest Efficiency 
and Best Possible Electrical and Me- 
chanical Construction. 


Milde Battery Transmitter. No adjustment 
required. Will not pack or get out of order. 


We Invite Competition with all other Instruments 
And send Phones for test to any part of the 
United States. 


aa—— /t is Absolutely Non-Infringing. 
We Guarantee Protection to All Customers. 


Correspondence Solicited. Address 


STANDARD TELEPHONE & ELECTRIC CO., 


Madison, Wisconsin. 


“THE LOCKWOOD” 


THE ONLY LONG DISTANCE TELEPHONE, 


and the best exchange phone in the Market. 
+ ALSO > 


THE AMERICAN [MUTUAL TELEPHONE CO.’S 
Celebrated Magneto Phone. 


E own letters patent No. 528,640 concerning Telephones, 
and manufacture non-infringing Switch Boards under 
our own patents. WE BUILD EXCHANGES AND 

EQUIP 1HEM COMPLETE. We are not selling stocks, but 
Telephones and Telephone Supplies that can make other people’s 
stocks worth something. Our electricians are W. C. and J. M. 
Lockwood. Send for catalogue and estimates. Address 


JOSIAH TICE, 


Office and Factory at 80 Albany St., New Brunswick, N. J. 


NEW BRUNSWICK, N. J. 


The Century Telephone Company, 


MANUFACTURERS OF 


Telephones, Switchboards, 
and Supplies. 


Guaranteed in Every Respect, 
The Century Transmitter, New and Effective. 


Contractors for Telephone Exchange Installa- 
tion and private line construction. Office, Hotel, 
and Factory Systems Complete. 


Write for Prices and Catalogue. 
Offices, 299 Devonshire and 84 Summer Streets, 


BOSTON 












THE ‘‘HUNNINCS” 
Long Distance Dust Transmitter. 


Patented in England and America. 


THE ORIGINAL POWDER TRANSMITTER and the only one adopted 
by the English Post Office for public long-distance service all 
over Great Britain, You can shout in it or whisper in it and get 
perfect articulation in either case. No limit to the distance they 
will work. ; 

Claim No, ' of the ‘‘Hunnings’’ Patent“ is ina tension- 
regulator or means for varying the resistance in a telephone 
transmitter, finely diviaed conducting material ia a loose and 


ree eee THE “ HUNNINGS” 
DUST TRANSMITTER 


Does not depend upon variable pressure between elecitrcdes in 
constant contact. Incorporated as a Portion of the Electric 
Circuit is a quantity of finely divided corducting material or 
dust, the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Cele- 
brated ‘‘Hunnings’’ English Transmitter. 


Several large exchanges are now using our “HUNNINGS” outfit. 


American Electric Telephone Co., 


Complete Telephone: Reference: Citizens’ Nat. Bank, Kokomo, Ind. W®OKOM0,1ND., U.S.A. 


TELEPHONES. 


This Company is manufacturing a COMPOUND MAGNETO TELEPHONE which it sells 
outright under a guarantee both as toefficiency and as against et of patents. 

It talks as well over one hundred miles as any other io talks over one mile. 

This my og A is also prepared to fully equip Telephone Exchanges (furnishing every- 
thing, from the Telephones to the Wire and Poles), Private lines, Factory plants, etc., and 
do all kinds of construction work. Send for circulars and price lists. 


WESTERN TELEPHONE CONSTRUCTION CO., 
250-4 So. Clinton Street. CHICAGO, ILL. 


‘*DURO” Telephone Cords 


See that Hook!!! 


(CO eee 
—— wi 


C.H.MchHvoy, Lowell, Mass. 


his is one of the . PENN.. 
8 sts Telephones. 


«tcc 
NOT A BLAKE or DUST TRANSMITTER. 
] p | p 0 h 0 f] p § SOLD ENTIRELY ON ITS MERITS. 
we build. 


Write for Prices. 
Price, $4 up. 








N. BASSETT & SON, 30 S. Broad St., Phila. 


A FIRST BOOK 


Electricity and Magnetism 


For the use of Elementary Science and 
Art, and Engineering Students 
and General Readers. 









It will pay you to 
write us and get cat- 
alogue on parts and § 
& complete instru- 
ments before buy- 





_ By W. PERRIN MAYCOOK. 
Transmitters — 

tae or Bilake.2£133 Pages & Illustrations. Cloth, 60c 

Instruments guar- Address 

anteed. 


The W. J. JOHNSTON CO. 
MO. TELEPHONE MFG. CO., ’ 
St. eS Mo. 10g N. x1th Street. : 253 Broadway, New York. 


cee SS SSR SUE SEER USSR SURE REESE SESS SSR S TSS R ESSE SETS S SESS TERE USES ESSE EEE Eee e Eee 


Farr Telephone and 
Construction Supply Co., 


342 Dearborn St., CHICAGO. 





Telephones, full size; Blake or Hunning Transmitters, Wal- 
nut or Oak; Loud Talkers, Loud Ringers, work any 
distance, $10.00 each, net. 





Telephones, Electric Call Bell System, Blake or Hun- 
ning Transmitters, for mile or less, $4.50 each, net. 


= Blake Transmitters, complete.........es.eeeee ceeeeeees $1.90 each, net. 
: Hunning Transmitters, complete.................-eeeees oo. 6 
:Hunning Transmitter Heads, Aluminum Fronts........ 1.50 ‘ 
*Hunning Transmitter Heads, for Inside Box............ 1.00 ‘8 $6 
S Bard Mubber ReOCCIVETS... 2s ccs ces cccccccccccccces coves Se, * ss 
*"Blectrose ReceiverSeersessrrrescseeeeesveees een) ee _—.. * ‘6 
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The Leavitt Motor Go. DEAN BROTHERS’ 2:32. 


INDIANAPOLIS, IND. 






















j 

MANUFACTURERS OF : : Duplex 

BATTERY MOTOR FAN OUTFITS, : Pumps 

Complete from $4.50 to $35.00. ; 

Practical Sewing Machine Outfits, Single 

Complete, $32.00 and $35.00, : Pumps, 

BATTERY MOTORS. FOUR SIZES: 

; No.1, 2 Volts, 1-32 h. p.. $3.00 § 

: No.2, 4 Volts 1-16h.p........... so  :Deep Well 

Reb $ Yon agi Bosca : Pumps. 


For Running Dental Drills, Jewelers’ Lathes and aul 





Kinds of Light Machinery, Send for 
SEND FOR ILLUSTRATED CATALOGUE. : Catalogue and 
: Prices. 


OFFICE AND FACTORY: 


“COMBINE SAFETY WATER TUBE a 
L.M.MOYES, MANUFACTURER, PHILADELPHIA, PA. Steiin ‘Pasion 


AND 


Rea U SME a Toast Pa ae Ea CO N D EN S E RS ' ry " Sau i oho 
i ea ae ana a See $m 


am) "ELEPHANT BRAND PHOSPHOR-BRONZE 43-53 Keap St., Brooklyn, N. Y. oe 
ee INGOTS,CASTINGS, WIRE,RODS, SHEETS, €tc. = Branches: 133 Liberty St., N. ¥. so Oliver St., Boston. Gaal ieee. 
DT ea ae — DELTA METAL— : cnccccccccccccccccncsccccccssccsscnssccssccesccccsccescssessccsccssccsusscosscnsess: 
s | CASTINGS, STAMPINGS 4n> FORGINGS. } . THE PACKARD Designed especially for Incandescent Lamp Mannfactur- 
ORIGINAL ano Sote Makers in THE U.S. | : ers acuum of 29 1-2in. guaranteed. Three sizes 





NORMAN HUBBARD, SEND FOR CIRCULARS. 


93-07 Pearl St., Sanita: a.Y. 


: a 2 stock. efer to General Electric Co., Westinghouse 
ACUUM UMPS ectric Co., and Thomson-Houston Electric Co. 
SRR SSSR RSE R CERES SSS S ETRE RESET SRR ESSER REECE TERR ERE R REESE ERE R EERE seas Patented July 2, 1890; April 14, 1891. 


Sto tLe cn Mic GOW ay he 


on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID, on conan oF of price. 
Address owe souNeres s=. 


Broadway, New York. 


ae a Oe ee eG ee ee 
F Ry OFFICE, 4€ ENTRAL AVe-_/ 










The Stirling . ® * 
Water Tube Safety Boiler. 


THe STIRLING CO., 
8 Oliver St., Boston, Mass. GENERAL OFFICES, 
126 Liberty St., New York. Pullman Bidg., Chicago, III. 


Peet Rock Drills, 


PERCUSSION DRILLS 


AND 


DYNAMOS. 


The Electric Drill Perfected. 


Simple. Marvin Electric Drill Co., 


Durable. 
Powerful. Canastota, N. Y. 
Write for Illustrated Catalogue. 






















, ELECTRICAL : 
PUMPS ==". 
Driven, for every possible duty : 

THE STILWELL-BIERCE & SMITH-VAILE CO.: 


DAYTON, OHIO. : 
NEW YORK OFFIGE: 12 Liberty St. CHICAGO OFFICE: 63 S. Canal St.! 









cau ala 
bye TES 





—=i=77y a : hae: 
THE Hoppes MFG.@. Springfield hes NSA 


SPECIAL PRESSES FOR 
ELECTRICAL WORK. 
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. SaGe, Secretary. 


; ineer. Gro. H 
Caas M. Jarvis, President and Chief Engineer 7 ai Wagon’ Teemuen. 


Borge K Fiecvp, Vice-President 


The Berlin —= 


Vers 


Iron Bridge ee? 
Company, === es 


= 


—— 


Wie ——< =e 

PWV Oy ae 

nae — 
Te << 





HIGHWAY PARABOLIC TRUSS BRIDGE AT WATERBURY, CONN. 


Tte above illustration, taken direct from a photograph,shows the construc ion of a 
Parabolic Truss Bridge de igned and built by us at Waterbury,Coun. The bridge 
consists of one span of 175 ft., w'th a roadway 27 ft. wide in the clear, and two side- 
walks each 9 ft w dein the clear. 


Engineers, Architects 
and Builders of —~ 


Iron and Steel 
- Bridges and 


2 & 
INTERIOR VIEW OF ENGINE ROOM FOR THE NARRAGANSETT ELECTRIC Bu I Idin = 
LIGHTING CO., AT PROVIDENCE, R. I. . 
The above illustration is taken ditect from a photograph and shows an interior 
view of the Engine Room for the eae = ae Men ee 
R.I. This Plant is probably one of the best electric lighting plants 1 n 
States. The Roofs of this oars plant were designed and built by us of Iron, c vered Office and Works 3 
with our Patent Anti-Condensation Corrugated Iron Roof Covering as absolutely fire- 
proof, and we further guarantee that the Corrugated Iron will not drip in the coldest <>" EAST RERLIN, CONN. 
weather. 


FINE 
QUALITIES OF on electrical subjects mailed to any address in the world, POSTAGE 
PREPAID, on receipt of price. 
Address THE W. J. JOHNSTON CoO., 
Broadway, New York. 





Ooh Kote) eat) ae OTTON 
| : YARNS 










AN EXTRA FINE QUALITY OF 


Mr.1s at HoLyorr, Mass. 7: SFA ISLANDS: 


No. 100s, 
>>> <«<<< Also other qualities and sizes; 


FOR COVERING 


Sara erin} BOSTON.) ELECTRIC WIRES, 


THE ONLY Absolutély. Fireproof. tnsulation, 1 





The Curtis 


Steam Pressure 


-~ Regulator 


Is a steam saving-appliance which has been 











before the public 12 years, the constantly in- 





creasing sales of which are due only to its 





merits. 


IT IS THE STANDARD, 


Its use means a saving in operating expenses, 
This means increased earnings. 









Manufactured by the 


D’'ESTE & SEELEY CO., 


29 to 33 Haverhill St., Boston, Mass. 


aot 


Chars 1AAIN rae 


am wWiR'LRe EQR SAMPLES, 





NEW YORK: 109 Liberty St. CHICAGO: 218 Lake St. 
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“Cahall’’ 


Vertical Water Tube Boiler, 


Manufactured by 


The Aultman & Taylor Machinery Cumpany. 








-GHAPMAN VALVE MAN’FG GO. 


VALVES AND GATES 


For Steam, Water, Gas, Ammonia, Etc. 


We desire to call special attention to our new Bronze 
Seat Valves for Superheated and High;Pressure Steam. 
These are especially adapted for Electric Plants which 
are carryiug a steam pressure of 125 lbs. and upward. 


The GENUINE CHAPMAN VALVES in all cases 
will bear our name in full, either rolledin or cast upon 
the shells, and also our trade-mark and monogram. 


SEND FOR SPECIAL CIRCULAR. 


General Office and Works, Indian Orchard, Mass. 
Treasurer’s Office, 72 Kilby St., Boston, Mass. 
Chicago Salesroom, 14 North Canal St. 
New York office, 28 Platt St. 

St. Louis Office, L. M. Rumsey& Co., 

R10 North 24 St. 






AN 
SY 









——- 
MW NV SSS » 


Send for Illustrated Catalogue. 


H. E. Collins & Co., 


Sole Agents for the United States, 
Bank of Commerce Building, Pittsburgh. 
New York Office, 

Hayemeyer Building, 26 Cortlandt St, 


The Rookery, Chicago, 24 South Water St., Cieveland. 
71 Perin B’id’g. Cinrinnati. 712 Union 8t . ‘New Orleans. 
1107 Betz Bidg., Philadelphia. 


STIL WELL’S 
How 


ventyon xe? PATENT IMPROVED 


to save 75 por 
LIME EXTRACTING 


cent. of your 


OIL BILLS 














Others are do- = pag 
ing it by using = : haust 
TRACY} Separs 
. parate 
PATENT: from the 
s Steam and / 
Oil Filter.: Water. “It | 7 
Perfect Filtra: theFeed iS) aa) | REE EXHAUST, DURABLE 
Guaranteed. ‘The Pipes | F) EASILY CLEANED @ 
Send for Treatise on = Pound. ; 
Oil Filtration. : Prevents 
‘ Phonix : — 
utomatic: Boilers. 
* Removin 
Filter Co., : ant voy - 
RACINE, Wis. the Water 
U.S.A. . Before it 
Reliable Agents = Enters the el 
Wanted. : Boiler. {|= 
s Phesangs 45} o 7; TO YOUR ENGINE. 
SSSSSSSSSSEESSRSSEESES ESSE EE SEES EEE eeeeee . y es . } ‘ H A 
: Over 4,500 } 
5 of tne in 5 fi ’coupeat 
EVERY VARIETY OF . Daily Use. 
Le uty pent 
- ogu Dee re Seeeeeeeeeaaeaeeaeaee 
Le | a _ : “The Whirl and the Edge Do It.” 
. . e ri an e Ze o ° 
:The Stilwell-Bierce & Smith-Yalle Co.: ee daar 
GE 0. FL AND THIS IS THE WAY "The twisted plate causes the steam to whirl. The cen- 
: © New Fort Offes, DAYTON. OHIO. : \ tevagel force, due tothis whirl. causes the water, oil or 


r matter, to be thrown tothe wallof the separator, 
\anneeeeeenusanceseesssesesseesacesenssses © and, at each revolution (of ee there are several) is shaved off of the revolving 


® Cylinder of steam by the Edge. 
: Cm Ff awes| WATER OF 
BOO K S SIMPLEST, 46:9) SOR SEPARATION 


a 
La 
Cr Th putt 


SRO Pe 
i i Pr a ' any address in the world, Postace } MOST EFFICIENT. 
a Te SPE : PREPAID, on receipt of price. ; some : jis alee 
ee) «6: THE W.J. JOHNSTON COMPANY, : °° “rise “” ees 
: 253 Broadway, New York. 


: CHEAPEST, 
*On electrical subjects mailed toil EAPES nee 


isolated from 





The Mosher Steam Separator ‘aan Grease Extractor, 
CHARLES D. MOSHER, (send for Illustrated Tre. tise, free.) No. 1 B’way, NEW YORK 


The Clonbrock—~ 
Steam Boiler Company, 


Brooklyn, N. Y. 





WHEELER’S 


IMPROVED 


ped Water Heater 


oan BRASS TUBES, SCREW JOINTS 


Combining all the Requirements of Manufacturers of the 


MORRIN “CLIMAX” and “COMPOUND” 
SAFETY WATER TUBE BOILERS. 


Built in units of 50 to 1,000 H.P. 


hh Simplicity, Efficiency, Durability, 
HT Economy. 


FULLY GUARANTEED. 
Cheapest and Mvst Efficient Heater in the Market. 
ALL SIZES. 


i 3 4 Wheeler Condenser & Engineering Co,, 


39-41 Cortlandt St., NEW YORK. 





Also builders of Smoke Stacks, Tanks, etc., and all classes of 
Iron Works. Specifications, drawings and prices furnished on appli- 
cation. , 

Send for Catalogue of Climax and Compound Boilers. 
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The Healer T 





ube Cleaner. 


The Strongest, Best and 
Simplest Machine of. . 
this Character Made .. 


Body is Cast Steel and Cutting 
Wheels of best Tool Steel. All 
parts are interchangeable and can 
easily be replaced. 


A Feature of this Machine, 
to which we cal] particular 





attention, is the set screw, 





by means of whichthejaws 
are regulated. 


This is a feature not possessed by 
any other Tube Cleaner, and therein 
lies their weakness and failure to do 
satisfactorily the work demanded of 
them. 


Any engineer who bas ever used a 
Tube Cleaner can appreciate the ad- 
vantage there is in having a machine 
which will not pass readily over 
obstructions. 


We will send these machines to responsible parties, subject to 


their approval. Write for descript 


THE TPicCLAl 


First National Bank Buil 


ive circular and prices. 


N TFG. CO., 


ding, PITTSBURG, PA. 


Evans Friction Cone Pulleys. 


Forty-seven 


Counter- different pat- 
shaft terns Transmit- 

f ting from one 

or to forty horse 

Driving power, chang- 
e ing the Speed 
Machinery of all kinds of 

Requiring Machinery 

while running. 

Different Thousands in 
Speeds. use. Send for 





Catalogue. 


C3. #7, EV AND, 


Proprietor of the EVANS FRICTION CONE Co., 


<__85 Water Street, BOSTON, MASS. 


The following is a partial list of Manufacturers who have Evans Friction 
ps Pulleys in operation, transmitting from One to Forty Horse 
wer: 


° JOHN & JAMES DOBSON, Philadelphia, Pa., 34 Sets Cone Pulleys, 2 H. P. 

» NEW YORK BISCUIT COMPANY, New York, 87 Sets Cone Pulleys, 5 H. P. 

s= ALBERT MITCHELL, England, 12 Sets Cone Pulleys, 6 H. P. 

:C.W_ BENTON, London, Eng.. 33 Sets Cone Pulleys, 5H. P. 

: STERLING DYEING AND BLEACHING CO., Sterling, Ct.. 10 Sets Cone Pulleys, 6 4. P. 

«MR. S. D. WARREN, Cumberland Milis, Me., 8 Sets Cone Pulleys, 40 H. P, 

: AMERICAN BISCUIT COMPANY, 12 Sets Cone Pulleys,6H P. 

. Wa SHBURN & MOEN, Worcester, Mass., Waukegan, I/l., a large number of all sizes. 

« NONOTUCK MILLS, Holyoke, Mass., 16 Sets Cone Pulleys, 6 H. P. 

s MERCANTILE AND CONTRACT CO., Brooklyn, N. Y., 20 Sets Cone Pulleys, 2 H. P. 

s MASSAOIT PAPER CO., Holyoke, Mass., 2 Sets Cone Pulleys, 40 H. P, 

« TRE NTON IRON CO, Trenton, N. J., 9 Sets Cone Pulleys. 2 to6 H. P, 

« TAUNTON COPPER CO., Taunton, Mass., 8 Sets Cone Pulleys, 2 to6 H. P. 

: CLEVELAND WIRE MILLS, England, 4 Sets Cone Pulleys, 6 H. P. 

* STINSON BROS. & KURLBAUM, Philadelphia, Pa , 40 Sets Cone Pa leys, 2H. P 

ATIONAL F. BOX AND P. CO., New Haven, Ct., 6 Sets Cone Pulleys, 2 H P., 1 
Set Cone Pulleys, 40 H. P. 

. W. BIRD, East Walpole, Mass., 2 Sets Cone Pulleys, 40 H. P. 

RNOLD PRINT WORKS, North Adams, Mass., 10 Sets Cone Pulleys.6 H. P. 

ERRIMACK MILLS, Lowell, Mass.,18 Sets Cone Pulleys, 10 H, P. 

ROY LAUNDRY MACHINE CO., Chicago, II1l., 19 Sets Cone Pulleys, 2to4H. P. 

ICE & CO, Lowell, Mass., 5 Sets Cone Pulieys. 

ARBOUR & STOCKWELL, Cambridgeport, Mass., 8 Sets Cone Pulleys, 5H. P. 

2» ALFRED DOLGE, Dolgeville, N. Y., a large number of small sizes. 

A. D. QUINT, Hartford, Ct , 40 Sets. 

. 


ars 2 


AK 


E.W.BLISS Co. 


12 Adams St., Brooklyn, N. Y. 









PRESSES SHEARS, DIES, 
and SPECIAL MACHINERY, 





A NEW SPECIAL MACHINE 
for notching ARMATURE 
CORE DISCS. 


WRITE FOR BLUE PRINT. 






OWNERS OF 
STILES & PARKER PRESS CO, 










Power Bridge Cranes. 
N Jib Cranes, 


E MARIS BROS., 


Ss MANUFACTURERS, 
PHILADELPHIA, PA. 


Heating by Exhaust Steam, 


Without Back Pressure, 


by the Vacuum System. 


ADVANTAGES. 


1st.—Can be attached to existing plants at little expense. 
2nd.—Effects greatest efficiency from the heating surface by the removal of the water and 
3 








air, preventing water hammer and stagnant circulation. : 
rd.—Saves coal by removal of back pressure from engines; water of condensation, etc, 


We are owners of the patent 


plants in the United States; over 500 now in use. 


Will visit your plant and tell you how much we can benefit you, if you so desire. 
Send for Catalogue P. 


WARREN WEBSTER 


Point and Elim Streets, CAMDEN, N. J. 


Hand Bridge Cranes. 


GEDAR POLES. 


Portable Holst? RAILWAY TIES and POSTS. 


Holds load at anv 
point. 


Overhead Track, Trolleys- 
Switches. 





If in want of Poles, Ties and Posts, 
save money by getting our prices. 


W.C. Sterling& Son 


MONROE, MICH. 


In Writing to Advertisers Sub- 


scribers will confer a favor un us and also 


and have equipped the largest 


on the advertisers by mentioning that they 


saw their advertisement in 


THE ELECTRICAL WORLD. 


& CO., Exhaust Steam Specialists, 


THE PEOPLE eee 


UNDERGROUND 
WIRES. 


Get Our New CATALOG. 


CONSTRUCTION. 


po ¥O"”.pracricar CONDUIT? 


ios Is CHEAP—EASILY AND CHEAPLY LAID—DOES NOT DAMAGE INSULATION DURING OR AFTER 


WIRES EASILY ACCESSIBLE. 


CREOSOTED WOOD CONDUITS 


AGENTS: F. A. HOUDLETTE & SON, 139 MILK ST., BOSTON. 


F. A. LEE, 403 BETZ BUILDING, PHILADELPHIA. 


THE MICHIGAN PIPE Co., BAY CITY, MIOHF. 


Y CITY, 


THE NATIONAL BICYCLES HAVE way, IDEAS—HAVE A REPUTATION—NATIONAL CYCLE MFG. CO., 


MICHIGAN. 
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DIRECT CONNECTED AND BELTED 


ENGINES 


Pre-eminently the Standard of Excellence. 


BALL ENGINE CO., ERIE, PA. 


CHICAGO OFFICE, 506 The Rookery Building. 





Taylor-Beck” Automatic Engines 


Horizontal and Vertical, Simple, 





The Case Engine. 


Automatic. High Speed. 


4 less Care, 
less Space, 
less Wear, 


than any other small engine ever made 
Simple, Practical and Economical S y 
SIZES:—2% to25H P_ Specially adapted for =. 

driving dynamos by direct or belt connection. 2.3 
Please write for catalogue. 


The New Britain Machine Co.. 


New Britain. Conn., U. S.- A. 












Compound and 


For Advertisement of Phila- 
delphia Engineering Works, 
see last issue. 


the BRADY MAST ARMS. : 


T. H, Brady, New Britain, Conn., U.S.A- 


Manufacturer of 
MAST ARMB8, POLE and SWING- 
ING HOODS, HOUSE BRACKETS 
and other Specialties for Construc- 
tion Work. 





Every Style, large or small. (Send for catalogue. )s 


HARRISBURG "wicine WORKS 


General Office and Works, Harrisburg, Pa., U. 8. A. 


The Harrisburg 
Ideal Engines 


i. For Fine and 
pe Substantial Service 





gs dead = — 


vor Moectric Light and Railway Power. 


New York, Mail and Express Building. 


W. R. FLEMING & CO., Philadelphia, 701 Betz Building, © 
Boston, 620 Atlantic Ave. 


WALLACE STEBBINS, Baltimore, 1113 East German Street. 





Have a Record in Electrical and General Power Duty 


for Economy, Regulation, Cool and Noiseless Runnin Materials, Workmanship, 
Durability, General Excellence of Design, Fivish and Fittings that is unsurpassed, 


WE KEEP THAT RECORD UP. 





LINK- Br] Engineering Co., 


Design and erect Complete Power House Outfits of 
:Coal and Ashes Handling Machinery, Including Elevators, 
: Conveyors, Driving Machinery, Hoppers and Spouts. 
Catalogues and Prices burnsshed on application. 2 BOSTON GEAR WORKS, *“atutr* Staze | WESTERNCONNECTIONLINK- BELT MACHINERY GO..Chicago, III. 










Direct Connected. 


The Taylor 
Engine Co., 


CHAMBERSBURG, PA. 


Branon Orricaes, a" 
165 Washington St., New York. 
1332 Monadnock B1 meee 
41 N. 7th St., Phila elphia, Pa 
99 First Ave., Pittsburgh, Pa. 
77 Haverhill St.. Boston. Mass. 
702 6Michigan Ave., St. Louis,Mo. 

Knoxville, Tenn. 





:a_ SEE THAT DOT @ 


: The Rockford Continuous Blast Torch 


gives pointed flame size of dot or bushy 
flame, larger than other makes. Torch 
so small will go into pocket, yet gives 
continuous blast flame for five hours. 
Circulars and prices on application to 


ROCKFORD TORCH CO., 
State Street, Rockford, Ill 


Roller, Stee! Drag, Cable and Special Chain, 


: ELEVATING 
CONVEYINC 
MACHINERY 


FO 1 HANDLING MATERI 41 OF ALL KINDS, 


Power Transmission 
Machinery, 





DRILLS, MINE LOCOMOTIVES 
ano EQUIPMENTS. 


THE JEFFREY MFG. CO., 
Golumbus, Ohio. 
163 Washington St.. NEW YORK. 
Send for Catalogue 
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THOFISON RECO RDI NG +, 


10 LIGHTS TO 8,000 LIGHTS. 


























FOR 
DIRECT OR ALTERNATING CURRENT CIRCUITS. 
For INCANDESCENT LAMPS, ARC LAMPS, RAILWAY AND MOTOR SERVICE. 








Accurate from minim um to maxim um load. 





IT MEASURES THE CONSUMPTION IN WATTS. saiiitatieats : 

IT SHOWS THE CONSUMER THE AMOUNT USED A: 
AND THE STATION THE AMOUNT SUPPLIED. oh 
IN USE ALL OVER THE WORLD © 


as THE STANDARD RECORDING WATT-METER. 


General ga 


Main Office, SCHENECTADY, N. Y. 
SALES OFFICES IN ALL LARGE CITIES IN THE UNITED STATES. 





tt a ge ee geet Soa ten ata ga 


———— gO ag gO Aa COON NAD 
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You don’t believe me, 
but you will if you write to 


COMMERCIAL 
KuECTRICAL = 3 WE MANUFACTURE 


A 
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eo 
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7 
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Y: 5 and 10 ampere Single Pole, 
PPL Y 10, 20 and 30 ampere Double Pole, 
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3-Way and 4- wey 
ST. LOUIS. 


Flush and Key Switches of all sizes. 


PUSH SWITCHES, 


Single Pole, Double Pole, 3-Way, 4-Way. 


KK, Line Wires, 
Gibbs Switches, 
C-1, Cored Carbons, 


Syracuse Specialties, 
P, & §, Porcelain, 
High Switches, 


Your supply dealer has them. Every Switch absolutely guaranteed. 
= Send for catalogue. 





Anchor Electric Co., 


71 Federal Street, BOSTON, MASS, 











‘The 
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SHEET LEAD ees MB HYDRAULIC PRESSES 


AND HIGH PRESSURE HYDRAULIG WORK. 


RUSHMORE DYNAMO WORKS. ‘Presses, Valves, -Hydraatle Litting Jacks, 


Fittings, Dies, Etc. Polishing Machinery. 
Sole makers of the “*‘ Rushmore ’’ See ee estos n” 


Sealer LIGHTS, FOCUSING LAM Sean er tee ; 
Special factiities for HEAVY STATION REPAIRS. ————-write for prices. WATSON & STILLMAN, 204, 206, 208, 210 E. 43d St. 8. ¥- 
@eane ror Catracceauvun F, 


OFFICE and WORKS, JERSEY CITY, N. J. 


KARTAVERT. 


HARD AND FLEXIBLE FIBRE IN SHEETS, RODS AND TUBING. 
Fer Biectrical and Mechanical Purposes, Railway a. Sem, Washers 
and Packings. Patent In neulating Clea 
MANUFACTURED BY 


THE KARTAVERT MANUFACTURING CO, Wilmington, lel, ; 


St. Louis Electrical Supply Company, 


No. 911 Market Street, ST. LOUIS. 
JOBBERS 


All Kinds of Electrical Merchandise 


CENTRAL STATIONS, 
ISOLATED PLANTS, 
ELECTRIC RAILWAYS, 
TELEPHONE EXCHANGES, 























Steam 
Cameron punp 
Simple, ple, Compact, 

NO OUTSIDE VALVE GEAR 


Adapted for All Purpeses. 















For Illustrated Catalogue Address 


The A. S. Cameron 4 
Steam Pump Works,‘ 
Foot of East 224 St., New York. 





AMERICAN erctne t FUSE ISE CO. 


87 AND 8&9 WASHINGTON STREET, 
CHICAGO, ILLS, 


Sole Manufacturers and Dealers in 


The American Solid Joint Telphone Fuse 
New Catalogue, January Ist, 1896. Mail orders Solicited, and Cut Outs. ae 
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Royal Alternator. ** 


NO MOVING WIRE. NO BRUSHES. 
NO COMMUTATOR. 
ROY AL AGENCIES: 


H. B. COHO & CO., 


ELECT RIC 203 Broadway, New York. » 


E. B. HILLMAN & CO., 


CO M P ANY, Observatory Bd’g., Peoria, Ill. 


GINOCCHIO ELECTRIC CO., por Site Pe. 
PEOR TA, ILL. 297 Main Street, Dallas, Tex. 


Be Re hie Tae Le ee ee 
Pte wer 


At Last! An Electric Light w Wire Reels. 


F or the Necktie have caused a revolution in the. 


handling of all kinds of wire. On, 
2§ 1 002 ‘ exhibition at Atlanta’s Exposition, . 
Complete with powerful Pocket Bat- 


Electricity Building. 
tery and all accessories, postpaid, 


And Telephones Complete. 








BONER EEE HCN 
Battery 4% x 3 x 134 inches. Beware 
The Lamp an efficient beauty. s of 


Infringe- 


This elegant Outfit is practical, bril- § 
ments. 
naiteeimenaneneemeinanetenaiale 


liant, scientific and satisfactory, andi 

every partis guaranteed. 
wloctristene who went scat, piece of § : 
jewelry at is emblematical, or any- : 
y who appreciates a real novelty, 5 : Manufactured by 





PAT. JUNE liv, 1895, 


was by ordering now, secure a complete § 
t for $1.50. Orderat once. HANNE BROTHERS 
“Gro ELECTRIC WORKS, 5 
Electric Supplies, Telephones, Batteries, 
Bells, Dynamos, Motors, Lamps, Wire, etc., - + » JACKSONVILLE, FLA. 
13 South Water St., CLEVELAND, 0.* Send for Illustrated Catalogue. 




































WHY NOT? 


WE KEEP IN STOCK™ 


tron Clad 
Oynamos for Arc 

= Slow Direct Connected 
2 Seoeratere ad Dysamee. 
th.p. wise 

Send fer Circularsto . . 







H&A Ti 


onrintringing 
) U.§, Telephone Cont Co,, 


ioe ous SOLAR CARBON “ccs 


PHILADELPHIA. Electric Light Carbons, SOFT CORED and Solid. 


AeecsGtstcensetssesseucansncesens: = 
NSERS, : BATTERY CARBONS OF ALL SHAPES. 
Ra o5 FIFTH A 


ae nm ISOLAR CARBON & MFG. SO, PITTSBURGH, PA. 
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647 Kent Ave., Brookiya, &. Y. 














ELECTRIC GO., 
CLEVELAND, OHIO. 


MPORTANT ANNOUNCEMENT 


known to everybody in the electric light business. Recent improvements made by him, added® 
to the qualities which have already given our lamps such an enviable reputation, easily make the 


«INCANDESCENT LAMPS the HIGH GRADE STANDARD OF THE WORLD. 
Quality will tell, and we invite comparisons and tests. Write to us before placing 


ee <a eaion 


NEW YORK OFFICE: 


No, 39 Cortiandt Street. v, 
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Cpe 
We Manufacture 


wo HTTINGD 


OF ALL KINDS, 


Conforming-to the new standard for 
, 200 lbs. pressure, and for higher 
pressures, if desired. 


Write for our new ‘Tilus'rated | 


Catalogue and Price List giving || 
all dimensions and particulars, || 


Economical, Simple, 
Safe, Automatic, 


WESTON 








Estimates and Drawings Submitted. 


WESTON ENCINE CO. 
PAINTED POST, N. Y. 


THE as 
jut iAN SCHOLL & a CO., 
hy sae ugreminy onsen co.” 


$2 Lake St., Chicago, I! 
mete SUPPLY & eagarenny cs., 
ng Ave., Scranton, Pa. 


- cpa a BROS 
MITCHELL, Lewis « a 


48 and 50N. Clinton St, 
CHICAGO, ILL. | 
SSPE EES OEIC ACHE ICE 


. Co. 
t St. Baltimore, Md 
STAVER £ 
Seattle, Wash, 





ALBANY 


Jenkins Bros. Valves. 


Honestly manufactured. 
Warranted as represented 
Look for Trade Mark. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, 





A Perfect Lubricant 
for,all Machinery. 





CHICAGO, BOSTON. 


r 1 DO WE MAKE T THE BEST? 


ASK OUR CUSTOMERS 


Regulated 


> The Crescent Elec Machine Co, 


MOTOR and DYNAMO 


VENUE, 


[PRIESTMAN SAFETY OIL ENGINE Koos AUT carine 


* Phenomenally low in cost of operation.”"—Franklin Inst. 
NEITHER STEAM NOR ENGINEER. 


For Electric Lighting 
Pumping, Milling, etc. 


PRIESTMAN & CO., *¢——_——_—_=—==> 


Tesker and FPront Streets, - ~ 











CAN: BE: USED: on i 
( A: PLANER: A SHAPER: 
A: DRILL: PRESS: 
SIDES-ARE: PARALLEL: 
[ALL: ANGLES - RIGHT ANGLES: 


SEND FOR ‘3s 3: <0: BAGE 
th £ Us TRATEO: 7T£O:CA CATAL OGUEL- 
ME 


CH BESLY 2 8, %-TOOLS: sal 


SUPPLIES: 
AEGF CANAL $ 


Bion C HAG USA 


































ELECTRIC 
LIGHTING 
and___.-_.-.|jqW[s 
POWER 
APPARATUS 

i — 
INCANDESCENT 


We have. employed as Superintendent, 
Mr. A.L,. Reinmann, formerly Superintendent 
f The Sawyer-lian E ric Co. 


_ IMPORTANT ANNOUNCEMENT.  sictnzis. sosees 


His ability is 
a 
Main Office and Factory, 
2009 to 2017 Pine St., 


ST. LOUIS. 










AINE 


HIGH PRESSURE BOILERS, COMPLETE POWER a 





GREASE 


Sadao ADAM COOK’S SONS. 
«= Send for particulars to 313 West St., NEW YORK, 
and 55£So. Canal St., CHICAGO, ILL. 








